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The best computers PLUS the best service

At MicroCentre, we're concentrating our
resources on what we genuinely believe
are the very best computers available
today. . . . Cromemco computers, naturally.
This way we can offer you the best deal
possible.

What we don’t do

What we dont do is spread our
expertise thinly amongst umpteen different
systems, or try to stock every S100 product
on the market. We don't claim to offer

|mpama| advice on the best buy. And we
don’t sell from price lists or catalogues.

The MicroCentre
approach

Some micro-computer suppliers work
like that, but we don’t. Because we realise
that when you're buying a computer you
want more than the “brochures and boxes”
approach. You want to see computers
running; to try them out with different
software  products; to study the
documentation; above all, you want expert
answers to your most searching questions.

Cromemco specialists

That's why we've specialised in
Cromemco systems. Not simply because
we think Cromemco systems are the best
serious computers available at the price.

Cromemco Model Z-2H hard disc computer. 10 megabyte hard disc, 2 floppy discs,
Z-80 computer and 64K memory. MicroCentre price £5,326.

But because by doing so we can dedicate
our time, energy and resources to giving
you the highest standard of Cromemco
support possible.

Demonstrations

So when you visit MicroCentre expect to
find Cromemco systems on permanent

MicroCentre’s Cromemco demonstration room, with the full range of Cromemco
computers, peripherals, operating systems and software products on permanent
exhibition. Why not pay us a visit? We’re only an hour’s Shuttle flight from Heathrow!

demonstration; expect the full range of*
Cromemco peripherals; single-user and

multi-user systems; and interactive
graphics.
Software

Expect a choice of operating systems
and compilers to evaluate; expect complete
documentation; and expect the largest
collection of Cromemco systems software
in the UK.

Expertise:

Expect to find in-depth professional
expertise at MicroCentre, the kind that is
only acquired by installing Cromemco
systems all over Britain. Expect a thorough
appreciation of how Cromemco systems
can be applied . . . in business, scientific
research, industrial engineering, medicine
and education.

Support

Expect to get frank, accurate answers to
your questions at MicroCentre. Above all,
once you've bought a Cromemco system
from us, expect to get a very high standard
of technical support with your hardware
enhancements and continuing software
needs.

At MicroCentre, simply expect the best.

Cromemco... call the experts

For (4 Crc
Yo d

NOW IN SPAClOUS

wesiooors (Micro Centre 1%

Tel. 031-556 7354
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36 NEWSPRINT: Guy
Kewney reports in
his inimitable style.

4 YANKEE

DOODLES: Tom
Williams with the latest
goings-on in sunny
California.

46 COMMUNI-
CATION: Our
readers in their own write.
BACK ISSUES:

Find out what
you’ve missed!

BENCHTEST: Does

the SuperBrain live
up to its ads? Sue
Eisenbach trepans.

57 GATEWAYS TO
LOGIC: Continuing
Derek Daines’ unique
series on teaching micro-
computing to others.
This month he looks at
Boolean Algebra.

6 INTERRUPT:
Stephen Castell on
the legal anomalies of
computer/information
technology.

63 LEISURE LINES:
More brainbursters
from J J Clessa.

65 COMPUTER
ANSWERS: Our
experts tell you all you
wanted to know about
micros and weren’t afraid
to ask.

68 CASSETTE FILES:
Talib Shaman
suggests a file handling
system for the humble
cassette.

7 MICRO CHESS: A
super chess machine

described by micro chess

expert Kevin O’Connell.

7 4 BOOKFARE:

Malcolm Peltu
reviews two micro
revolutions and a third
wave.

78 COMPUTER
GAMES: In this
month’s episode of his
definitive series, David
Levy looks at draughts.

CHECKOUT: The
ROMPLUS+ for the
Apple II.
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89 YOUNG
COMPUTER
WORLD: It’s that man
again, Derrick Daines,
with the latest news for
younger readers.

9 FACE TO FACE: Is

your computer
friendly? David Hebditch
on the man/machine
interface.

93 A SWITCH IN
TIME: Don’t miss
Crossroads while you’re
on holiday! Tape it with
this handy control
interface.

96 SYSTEMS: Mike
Knight concludes
this series with a second
look at Sales Ledger.

98 CALCULATOR
CORNER: A
Pentathlon program for
all you keyboard athletes.

101 NEWCOMERS
START HERE:
Our quick intro to the
world of microcomputing.

102 DIRECT
ACCESS: IN
STORE, USER GROUPS,

DIARY DATA and
TRANSACTION FILE.

112 PRINTERS: Our
bumper review of
printers, compiled by
Mike Dennis.

12 PROGRAMS:

Get those fingers
tapping on our readers’
latest listings.

13 BLUNDERS:
Where we climb
onto our penitent’s stool.

163 CHIP CHAT:
Europe’s leading
microgossip page — news,
rumours...facts, even!
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DIRTY MAINS!
CORRUPT DATA?

Is your computer suffering from the effects of unstable mains or from high voltage transients and momentary supply breaks, which you
probably do not even notice otherwise?

Have you counted the cost of the loss of a day’s data input or, worse still, the corruption of a whole programme?

If not, when you do you may get an unpleasant surprise — particularly if you then compare it with the low cost of a Galatrek Constant
Volitage Transformer.

For a cost ranging from only £75 (ex workd) + VAT you can
geti—

* STABILISATION OF + 1%

* TRANSIENT ATTENUATION

* MOMENTARY POWER BACK-UP
* RAPID RESPONSE

* QUTPUT TOTALLY ISOLATED

* PROTECTION FOR STABILISER AND EQUIPMENT
UNDER OVERLOAD AND SHORT-CIRCUIT CONDITIONS

Standard range covers ratings from 250V A to 5kV A. Higher
ratings to order,

Model AK250 at £75 ex works + VAT, one of a range of 90
models covering most voltages.

Galatrek VOLSTAB Constant Voltage Transformers are based on a Galatrek innovation on the well established ferro-resonant saturable
reactor technique. They offer high performance with minimal size and weight at a highly competitive price.

They contain no moving parts and are very reliable in service. They will provide close regulation within the limits specified. So consider
carefully the Six Star Features listed above. And consider carefully the cost of system ‘hickups’ resuiting from mains supply
irregularities.

Then complete the coupon below to secure your copy of our new 12 page catalogue listing our whole range of stabilisers aid cutouts.
Or ring Ron Koffler on 0492 640311.

Scotland Street, Llanrwst,

U.K. Marketing Agent:

Telex: 617114 Answer back —GALAHU Bedford MK40 2QD

(v Gwynedd LL26 OAL. North Wales, Britain. @i oty (LTS g Lr o,
| O ALA-'-REK Telephone: Llanrwst {0492) 640311 Tavistock House,

2 PCW

Telegraphic Address GALAWATT. Tel: 0234 213571 Telex: 825633 OTSS-B

CUTOUT NOW AND POST TODAY
ON FREEPOST LL99 No stamp necessary

Mark first class
O PLEASE recommend a stabiliser for the following:
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ANADEX 9500 Series
from STACK

/

GENERAL SPECIFICATIONS DP-9500 DP-9501
Number of Columns: 132 0r 175 132 or 220
Character Spacing: 10 or 13.3 cpi 10.0r 16.7 cpi
selected by data
source or by internal switch
Printing Rate: 150 or 200 cps 120 or 200 cps
throughput-minimum 60Ipm 50lpm
maximum 200 Ipm for 10 ch lines
Features o -
%132, 175 or 220.columns, 120, 150 or 200 DP-9500 Ll
characters per second
*%50-200 lines per minute, bi-directional £ 8 9 5 £ 9 9 5
printing with line scanning logic . ’
150 M characters print head life plus VAT plus VAT

650 M characters with heavy duty head
sk Tractor feed, multiple copy plain paper
*7x9,9x9or 11 x 9 matrix with optional
graphics capability

Special character sets available as options

6 or 8 lines per inch, selectable

10, 13.3 or 16.7 cpi, selectable
*kCommunications control selectable

Interfaces )
Parallel bit (1 KHz max data rate), RS-232C and 20-60 mA current loop.
All three included as standard, switch selectable.

Baud Rates

50; 75, 110, 135, 150, 300, 600, 1200, 1800, 2200, 2400, 3600, 4800,
9600°

*RS-232C only

Switch selectable.

Character Font

Standard 96 character ASCI| set with true descenders and underlining
selected by RS code. Double width printing selected by Sl code.
Alternative character sets available as plug-in EPROMS.

Printing Method
9-wire dot-matrix, impact, bi-directional with line scanning logic.

Ribbon .
Black ribbon in replaceable cartridge. Life expectancy in excess of 6 million
characters.

Additional Features

Other operating features set by internal switches or by the data source

include (a) 10 second time-out:’Sb) Earity bit recognition, {c) byte length, (d}

X-ON, X-OFF operation, () STX/ETX operation. Internal switches also
rovided to select (i) Truncate or wraparound print mode and (ii) Automatic
ine feed.

Physical
Width 26.6" (67.6cms), Depth 15.4" (39.2cms), Height 8.3" (21.0cms).

Graphics

Plug-in option enables printing of continuous graphics under control of
data source, with resolution of 72 dots per inch vertically and 60 (DP-9500)
or 75 (DP-9501) dots per inch horizontally.

Buffer
500 bytes of FIFO as standard. Optional 2K additional.

Paper (Fan-Fold)
Tractor fed, any width to maximum of 15.6”" (397mm).

Interfaces for
9500 Series

PET Parallel £45

Parallel Addressable £106

RS232 £89

RS232 Character Switchable £132

APPLE Parallel £130
RS232 Serial £113

Please ring Graham Knott or Jeff Orr
for other interfacing requirements.
Prices exclude VAT.

Stack Computer Services Ltd
290-298 Derby Road, Bootle,
Liverpool L.20 8LN.
051-933 5511.
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Gourmet Goodies

Super software from the world’s leading microsoftware supplier.

Sohware
with Manual
DIGITAL RESEARCH / Rie

Manual
CPIM®* FDOS - Diskette Operating Systemn complete with
Text Editor. Assembler., Debugger. File Manager and system
utilities. Available for wide variety of disk system including
North Star, Helios I1. Micropolis, ICOM (all systems} and Altair.
Supports computers such as Sorcerer, Horizon, Cromemco,
Ohio Scientific, RAIR Black Box, Research Machines,

®0

Dynabybe, etc. -E75/£15

O CPIM version 2 (not all formats available immediately|
.£95/£15

MP:M £195/£25

0o

MAC - 8080 Macro Assembler. Full Intel macro definitions.
Pseudo Ops include RPC. IRP, REPT, TITLE, PAGE, and
MACLIB. Z-80 iibrary included. Produces Intel absolute hex
output plus symbols file for use by SID (see below} . .. E£55/£10
O SID - 8080 symbolic debugger. Full trace. pass count and
break-point program testing system with back-trace and
histogram utilities. When used with MAC, provides full symbolic
display of memory labels and equated values . .£45/£10
2SID Inciudes Z80 mnemonics, requires 280 CPU . .E£50/£10
TEX — Text formatter to create paginated, page-numbered and

justified copy from source text files, directable to disk or priiter
.£45/£10
[0 DESPOOL — Program to permit simultaneous printing of data

from disk while user executes another program from the console
(£30/£1

oo

MICROSOFT

O BASIC-80 — Disk Extended BASIC Interpreter Version 5, ANSI
compatible with long variable names, WHILE/WEND, chaining,
variable iength file records . . . .£1565/£15

0O BASIC Compiler — Language compatible with Version §
® Microsoft interpreter and 3- 10 times faster execution. Produces
standard Microsoft relocatable binary output. Includes
®) Macro-80. Also linkable to FORTRAN-80 or COBOL-B0 code
modules ... .. .£195/£15

[J FORTRAN-80 —ANSI ‘66 (except for COMPLEX) plus many
extensions. Includes relocatable object compiler, linking loader,
library with manager. Also Includes MACRO-80 (see below)

.£205/£15

O COBOL-80 — ANSI ‘74 Relocatable object output. Format
© same as FORTRAN-80 and MACRO-80 modules. Compiete

ISAM. Interactive ACCEPT DISPLAY, COPY, EXTEND
.£325/£15

] MAcao-ao — 80B0/Z80 Macro Assembler. Intel and Zilog
mnemonics supported. Relocatable linkable output. Loader,
lela'y Manager and Cross Reference’ List utilities included

.E75/£10

(] KMACROﬁ BOB6 cross assembler. All Macro and utility
® teatures of MACRO-80 package. Mnemonics slightly modified
from Intel ASM86. Compatability data sheet available .£155/£15
[J EDIT-80 — Very fast random access text editor for text with or
@© without line numbers. Global and intra-line commands
supported. File compare utility included . . . .E45/£10

EIDOS SYSTEMS

KISS — Keyed Index Sequential Search. Otffers complete Multi-
Keyed Index Sequential and Direct Access file management.
Includes built-in utility functions for 16 or 32 bit arithmetic,
string/integer conversion and string compare. Delivered as a
relocatable linkable module in Microsoft format for use with
FORTRAN-80 or COBOL-80etc . . .. . .£190/£15

[J KBASIC — Microsoft Disk Extended BAS!C with all KISS
@facuhbes integrated by implementation of nine additionat
commands in language. Package includes KISS REL as
described above, and a sample mall list program. . .£295/£25
To licensed users of Microsoft BASIC-80 (M BASIC) . .£215/£25

©0

MICROPRO

[J SUPER-SORT 1 — Sort, merge, extract utility as absolute
executable program or linkable module in Microsoft format.
Sorts fixed or variable records with data ip binary, BCD, Packed
Decimal, EBCDIC, ASCII, floating, fixed point, exponential,
field justified, etc. etc. Even variable number of fieids per record!

©

5/£15
[J SUPER-SORT Il — Above available as absolute program only
© “£105/€15
[J SUPER-SORT Il — As (I without SELECT/EXCLUDE
® £75/£15

[J WORD-MASTER Text Editor — In one mode has super-set of
® CP/M’s ED commands including global searching and
replacing, forward and backwards in file. In video-mode,
provides full screen editor for users with serial addressable-
cursor terminal .. .. .. . .£75/£15

[J WORD-STAR — Menu driven visual word processing system
for use with standard terminals. Text formatting performed on
screen, Facilities for text paginate, page number, justify, center,
underscore and PRINT. Edit facilities include global search and

replace, read/write to other text files, block move, etc. Reguires_

CRT terminal with addressable cursor positioning . .£255/£15

GRAFFCOM

[J PAYROLL - Designed in conjunction with the spec for PAYE
® routines by HMI| Taxes. Processes up to 250 employees on
weekly or monthly basis. Can handle cash, cheque or bank
transfer payments plus total tracking of all year to date hguves
Prints emp master, pawoll log, payslips and bank giros.
RequiresCBASIC-2 .. ... . . .. . .. £475/£15
[0 COMPANY SALES — Psrforms sales accounting function.
Controls payments of invoices and prints sales ledger and aged
debtors report. Suitable for any accounting penod
Comprehensive VAT control and analysis of all sales invoices.
Requires CBASIC-2 . £425/£15

Software
with / Manual
Manual F  Aione
[0 COMPANY PUHCHASES — Performs purchase accounting
® function. Controls invoices, credit & debit notes. Prints
purchase ledger, aged creditors report and payment advices.
Comprehensive VAT control and analysis of all purchases,
Interfaces with the NAD system. Requires CBASIC-2
........... £425/£15
[J GENERAL ACCOUNTlNG ~ Produces Nominal Ledger, Trial
(© Balance, P/L and Balance Sheet. Define your own coding
system. Interactive data entry plus optional data capture from
- Company Sales and Company Purchases. Raqulves CBASIC-2
..... .£375/£16
0 STOCK CONTROL
Maintains stock records, monitors stock levels to ensure
® optimum stock hotding. Details include stock desc., product
code, unit, unit price, quantity on hand on order/minimum.
Stock analysis reports can be weekly, monthly, quarterly etc.
Interfaces with Order Entry Invoicing system. Requires
CBASIC-2... ... £325/£15
O ORDER ENTRY & INVOICING
Performs order entry and invoicing function. Handles invoices
® for services and consumable items, part orders and part
quantities. Sales Analysis report shows sales movemets and
trends for user-defined period Interfaces with Stock Control.
ADD and Company Sales systems. Requires CBASIC-2
.£325/£15
O ADD — Compiete control of all your names & addresses
® including suppliers, clients, enqumes etc. Assign your own
codmg system and select alt output via the report generator. Will
print anything from mailing labels to directories. Requires

CBASIC-2 . . .£225/£12
[J COMPLETE ACCOUNTING PACKAGE - Combined
® Company Sales, Company Purchases, General Accounting, and
ADDsystems ... ... ... ... £950/£45

[0 SALES ORDER PHOCESSING PACKAGE —Combined Stock
© Control,Order Entry and Invoicing and NAD systems . £550/£30
[m]

STRUCTURED SYSTEMS GROUP
ANALYST — Customised data entry and reporting system.
User specifies up to 75 data items per record. Interactive data
entry, retrieval and update facility makes information
management easy. Sophisticated report generator provides
customised reports using selected records with multiple level
breakpoints for summarisation. Requires CBASIC-2, 24 x 80
CRT, printer and 48K system .£125/£10
D LETTERIGHT — Program to create'edit and type letters or other
documents. Has facilities to enter, display, delete and move
text, with good video screen presentation. Designed to integrate
withNAD for form letter mailings. Requires CBASIC 2 _£105/£16

O NAD Name and Address selection system — interactive mail list
creation and maintenance program with output as full reports
with reference data or restricted information for mail labels.
Transfer system for extraction and transfer of selected records
to create new files. Requires CBASIC-2 . ... .E45/£12

[ QSORT — Fast soft/merge program for files with fixed record
length, variable field length information. Up to five ascending or
descending keys. Full back-up of input files created . . .£50/£12

SOFTWARE SYSTEMS

[ CBASIC-2 Disk Extended BASIC — Non-interactive BASIC
@ with pseudo-code compiler and runtime interpreter. Supports
full file control, chaining, integer and extended precision
variables etc. ..£75/£10

MICRO FOCUS

STANDARD CIS COBOL — ANS| ‘74 COBOL standard
compiler fully validated by U.S. Navy tests to ANSI level 1.
Supports many teatures to level 2 including dynamic loading of
COBOL modules and a full ISAM file facility. Also, program
segmentation, interactive dubug and powerful interactive
extensions 10 support protected and unprotected CRT screen
formatting from COBOL programs used with any dumb terminal

.£400/£25

[J FORMS 2 — CRT screen editor. Automatically creates a query
® and update program of indexed files using CRT protected and
unprotected screen formats. Outputis COBOL data descriptions
for copying into CIS COBOL programs. No programming
experience needed. Output program directly compiled by CIS
COBOL (standard| . .£100/£12

MICRO DATA BASE SYSTEMS

[ .HDBS — Hierarchical Data Base System. CODASYL orientated
with FILEs, SETs, RECORDs and ITEMs which are all user
defined. ADD, DELETE, UPDATZ SEARCH, and TRAVERSE
commands supported. SET 0"'@ 'g is sorted, FIFO, LIFO, next
to prior. One to many set r¥Jonship supported. Read/Write
protection at the FILE level. Support FlLEs which extend over
multiple floppy or hard disk devices.

O MDBS — Micro Data Base System. Full network data base with
all features of HDBS plus multi-leyel Read/Write protection for
FILE, SET, RECORD and ITEM, ,;I:c:l representation of one to
one SET relationships. Sup$ .s multiple owner and multiple
record types within SETs. HDBS files are fully compatible.

D MDBS-DRS — MDBS with Dynamic Restructuring System
option which allows altering MDBS data bases when new
ITEMs, RECORDs, or SETs are needed without changing
existing data.

HDBS-Z80 version .
MDBS-Z80 version .......
MDBS-DRS-280 version. : {3

8080 Version available at £45 extra
ZB0 version requires 20K RAM. 8080 version requires 24K RAM.
(Memory requirements are additional to CP/M and application
program.)
When ordenng HDBS or MDBS please specify if the version
réquired is for 1) Microsoft L80 i.e. FORTRAN-80, COBOL-80,
BASIC COMPILER, 2) MBASIC 4, XX, or 3] BASIC-80 6.0.

(@]

£135/£25
. .[395/£26
...E455/£25




Software for most popular 8080/280 computer disk systems including
NORTH STAR HORIZON, VECTOR MZ, OHIO SCIENTIFIC,
CROMEMCO, PROCESSOR TECHNOLOGY RAIR BLACK BOX,
DYNABYTE, SD SYSTEMS, RESEARCH MACHINES ALTAIR,
EXIDY SORCERER, IMSAI, HEATH, and 8" IBM formats

Sottware
with § Manua!
OTHER el A
[0 PASCAUM — Compiler generates P code from extended

ianguage implementation of standzyd PASCAL. Supports overlay
struciure through additional proc.ﬂ “lis and the SEGMENT procedure

type. Provides convenient steirs r\dlmg capability with the added
variable type STRING. Untyped fies allow memory image }/0. Requires
56K CP/M. . -E196/£20

(] PASCAUZ zan native code PASCAL compiler. Produces
optimised portable reentrant code. All interfacing to CP/M is
through the support library. The package includes compiler
companion maceo assembler and source for the library. Requires
56K and Z80 CPU. Version 2 includes all of Jensen/Wirth except

variantrecords ... . ...E155/£15
Version 3 Upgrade with variant records and strings expected
278007, . TR, . DRSNS . R e | £206/£15

O PASCAUMT — Subse( o( standard PASCAL. Generates
ROMable 8080 machine code. Symbolic debugger included.
Supports interrupt procedures& /M file 1/O and assembly
language interface. Real vanar -an be BCD, software floating
point, or AMD 9511 hardwan\\oatmg point. Version 3 includes
Sets, Enumeration and Record data types. Manual explains
BASIC to PASCAL conversion. Source for the run time package
requires MAC {See under Digital Research). Requires 32K.

..................... -£135/£20

O TINY C - interactive interpretive system (ov teaching
structured programmmg techniques. Manual includes full
source listings - ° .....E45/£30

(0 BDS C COMPILER — Supports most major features of
@ language, including Structures, Arrays, Pointers, recursive
function evaluation, linkable with library to 8080 binary output.
Lacks data initialization, l1ong & float type and static & register
class specifiers. Docurnenlauon Jincludes “C” Programmmg
Language book by Kernighan & Ritchie . . ..£60/£10
WHITESMITHS® C |COMPILER — The ultimate in systems
software tools. Produces faster code than Pascal with more
extensive facilities. Conforms to the full UNIX Version 7 C
language, described by Kernighan and Ritchie, and makes
available over 75 functions “for performing 1/0, string
manipulation and storage allocation. Compiler output in
A-Natural source. Supplied with A-Natural. Requires 60K CP/M
£325/£20

0O POLYVUEBD — Full screen editor for any CRT with XY cursor
® positioning. Includes vertical and horizontal scrolling, interactive
search and replace, automatic text wrap around for word
processing, operations for manipulating blocks of text, and
comprehensive 70 page manual .. £701£12

0 POLYTEXT/80 — Text formatter for word processing
@ applications. Justifies and paginates source text files. Will
generate form letters with custom fields and conditional
processing. Suport for Daisy Wheel printers includes variable
pitch justification and motion optimization. .. ..E£45/£10

[J ALGOL 60 Compiler '— Powerful block-structured Ianguage
@ teaturing economical run time dynamic allocation of memory.
Very compact (24K tota! RAM) system impiementing almost all
Algol 60 report features plus many powerful extensions
including string handling, direct disk address I/0 etc. Requires
Z80 CPU . E110£12

3 280 Development Package — Consists of (1) disk file line
@ editor, with global inter and intra-line facilities; (2) Z80 relocating
assembler, Zilog Mostek mnemonics, conditional assembly and
cross reference table capabilities; (3) linking loader producing
absolute Intel hex disk file for CP/M LOAD, DDT or SID
facilities . ... ... ......ES0/£12

0 ZDT — Z80 Debugger to trace, break and examine registers
@ with standard Zilog/Mostek mnemonic disassembly displays.
Facilities similar to DDT f£20 when ordered with Z80.
Development Package .............................. £30/£7

O DISTEL — Disk based disassembler to !ntel 8080 or TDL/Xitan
Z80 source code, listing and cross reference files. Intel or TDL

®0

Xitan pseudo ops optional. Runs on 8080. (E£35/£7
O DISILOG — As Distel to anog Mostek mnemonlc files. Runs on
&) z80only .. ...... £35/€£7

(] TEXTWRITER mn — Text formatter to justify and paginate
(¥ letters and other documents. Special features include insettion
of text during execution from other disk files or console,
permitting recipe documents to be created from linked
fragments on other files. Has facilities for sorted index, table of
contents and footnote insertion. Ideal for contracts manuals.
MG, e £75/£3

[J POSTMASTER — A comprehensive package for mail list
@ maintenance that is compietely \‘x\u driven. Features included
keyed record extraction and ¢ production. A form letter
program is included which p! des neat letters on single sheet
or continuous forms. Companble with NAD files. Requires
CBASIC-2 .. .. ... N - .. £85/£10

O XASM-68 — Non-macro crays-assembier wnh nested
conditionals and full range ey ¥eudo operations. Assembies
from standard Motorola MCR®J mnemonics to intel hex

i -£115/£16
O XASM.65 — As XASM- MCS-6500
series MNemonics . .E115/£15

0 WHATSIT? — Interactive data-base system using associative
tags to retrieve information by subject. Hashing and random
access used for fast resonse, Requires CBASIC ... . . .£70/£15

{0 XYBASIC interative Process Control BASIC — Full disk BASIC
features plus unique commands to handle bytes, rotate and
shift, and to test and set bits. Available in integer, Extended and
ROMable versions.

Integer Disk or Integer ROMable ... .. oo ... .£165/£15
Extended Disk or Extended ROMabie . .£215/£15

O SMAL/80 Structured Macro Assembley Language — Package
of powerful general purpose text macro processor and SMAL
structured language compiler. SMAL is an assembler language
with IF-THEN-ELSE, LOOP-REPEAT-WHILE, DO-END, BEGIN-
ENDconstructs .. ..................... . . .£40/£10

Sottware
waith J Manual

Manual Alone

[J SELECTOR I11-C2 — Data Base Processor to create and

@ maintain multi Key data bases. Prints formatted, sorted reports

with numerical summaries or mailing labels. Comes with sample

applications including Sales Activity, Inventory, Payables,

Receivables, Check Register, and Client/Patient Appointments ,
etc. Requues CBASIC Version 2. Supplied in source code.

,,,,,,, £185/£12

(] CPMIB74X Utllnty Package - has (ull range of functions to
create or re-name an IBM 3741 volume. display directory
information and edit the data set contents. Provides full file
transfer facilities between 3741 volume data sets and CP/M files

£125/£7

[0 BASIC UTILITY DISK — Consists of (1) CRUNCH-14

@ Compacting utility 1o reduce the size and increase the speed of
programs in Microsoft Basic and TRS-80 Basic. (2) DPFUN -
Double precision subroutines for computing nineteen
transcendental functions including square root, natural log, log
base 10, sin, arc sin, hyperbolic sin, hyperbolic arc sin, etc.
Furnished in source on diskette and documentation .. . .£30/£10

THE STRING BIT — Fortran character string handling.
Routines to find, fill, pack, move, separate, concatenate and
compare character strings. This package completely eliminates
the problems associated with character stnng handling in
FORTRAN. Supplied with source . .£30/£10

BSTAM — Utility to link one computer to another also equipped
with BSTAM. Allows file transfers at full data speed {(no
conversion to hex), with CRC block controi check for very
reliable error detection and automatic retry. We use it! It’s great!
Full wildcard expansiohs to send *.COM, etc. 9600 baud with
wire, 300 baud with phone connection. Both ends need one.
Standard and M versions can talk to one another . .E£75/£6

@0

®0

3 STRING/80 — Character string handling plus routines for direct
® CP/M BDOS calls from FORTRAN and other compatible
Microsoft languages. The utilitug§wary contains routines that
enable programmes to chain Q-OM file, retrieve comand line
parameters, and search fileSdirectories with full wild card
facilites. Supplied as linkable modules in Microsoft format.
..... - .. .£50/£12

O STRING/80 source code available separately . .£185/n.a.

O VSORT — Versatile sort/merge system for fixed length
@ records with fixed or variable length fieids. VSORT can be used
as a stand-alone package or load:y] and called as a subroutine
from CBASIC-2. When used (X “broutine VSORT maximizes
the use of buffer space by SaqY the TPA on disk and restoring
it on completion of sorting. Records may be up to 255 bytes
long with a maximum of § fieids. Upper/lower case translation
and numeric fields supported. - . .£105/£15

[J CBS — Configurable Business System is a comprehensive set
@ of programmes for defining custom data files and application
systems without using programming language such as BASIC,
FORTRAN, etc. Multiple key ~‘\’15 for each data file are
supported. Set-up program e smizes system to user’'s CRT
and printer. Provides fast an® easy interactive data entry and
retrieval with transaction processing. Report generator
program does complex calculations with stored and derived
data, record selection with multiple criteria, and custom
formats. Sample inventory and mailing list system included. No
support language required . . .£185/15

Orders must specify disk
type and format, e.g.
North Star-Horizon single
density.

Add VAT to orders for
software (not manuals
alone} Add 50p per item
postage and packing
{rmvnirnum €1)

All orders must be
prepaid fexcept COD or
credit card) Make
cheques POs etc payable
to Lifeboat Associates.

Manual costs are

deductable from
subsequent software
purchase

Lifeboat Associates
32 Neal Street
London WC2H 9PS
01-379 7931

@ Modified version available for use with CP:M as implemented on Heath

and TRS 80 Model 1 computers.

@ User license agreement fot this product must be signed and returned to

Lifeboat Associates before shipment may be made.

*CP M s a rademark of Digital Research
**Z80 is a trademark of Zilog Inc.

The Software Supermarket is a trademark of Lifeboat Associates.

EFFECTIVE MARCH 1980
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AS RECOMMENDED BY COMPUTING TODAY - THE CENTRONICS 'MICRO-PBINTER' ) 1 )
Ask most people what they would like as their first peripheral and the chances are they will say “Printer”’. Here is an
attractive electrostatic printer from the famous firm of Centronics. Capable of printing in three sizes of typefaceitis
easily attached to your machine by way of the parallel interface. The logic is fully TTL compatible and STROBE,
Acknowledge and Busy lines are provided to make life easy. ) . .
“Cost of this wonderful peripheral is a mere £195.00 + VAT The printer comes complete with documentation,
connector and cleaning paper as well as a roll of the printing paper.” (extract from COMPUTING TODAY).

CENTRONICS

Ex-STOCK from HENRY’S e e

Ideal for PETS-TANDY-NASCOM'’s

Specification

® 150 lines per minute

® Selectable 20 40 80 columns

© 120 m/m aluminium - Finish paper unaffected
by Heat, Light or Humidity.

® Full character ASC |l set.

® Paper Feed, 220-240AC mains.

® On-Off Print Select.

®Paper Advance — Empty Controls.

®Size 10} x 13} x 4} Weight 10lbs

Ideal for Home or Small Business use.

LIMITED QUANTITY DON'T DELAY

Brand new boxed fully . »
guaranteed list price of Complete with Full documentation
this machine. £459.95 inc. connector & Printing Paper —
VAT

OUR PRICE HALF PRICE OFFER

.00
£1 95 plus VAT Just Plug in and it's ready to go!
POST PAID AS RECOMMENDED BY “COMPUTING TODAY* MARCH/MAY 1980

v
Your London & National Nascom Distributor. COMPUTER SEND , ”ENRys
Export Orders deduct VAT, but add'5% carriage BROCHURE 15p it :
Official Export & Educational Orders welcome STAMP
Our Telex 262284 Mono Ref. 1400 Transonics FREE s M)

Computer Kit Division
404 Edgware Road, London, W2, England

B 290404584000 TTIT4TTIT AN 0T Ty ceetiiucvidaedddiiTaadad

Our 87Q series of Daisy Wheel Terminals is probably
the most comprehensive in Europe. Wide Carriage
and Twin Print Head Models are available for
special applications with 26 inch carriage and

192 character set. Full serial asynchronous/
synchronous communications. The new Qume
proportional wheels can be used with the auto
proportional print mode.

Special protocols can be incorporated for Burroughs and
IBM systems. Diablo compatible command codes available.
Full range of options including Auto Sheet Feeders,

Tractors and Stands. DA]SY
We are main distributors for the Qume Sprint Micro 5 N ,
printer terminal in KSR or Receive Only versions and ‘/' =

45 or 55 C.P.S. Ex-stock delivery. Full Field Service F |
Support.. ) Bridge Road, Haywards Heath, West Sussex.

For details or demonstration please contact Telephone: (0444) 57546 & 57256 Telex: 877134

PCW 6



0 0 00 0600000000000 9 00 00
0 0000000000

L) LR J o
® o 0 00000000 o000 000 ® 0 0000006000000
® 00 0 0 00000000900 ® 0 0000000000000 0000000000 ® 0 00000000060 00000
® 0 0 0 0 00000000000 ® 0 000 0000000060000 000000000 ® 0 00 0000000000004
. ® 00 0000060600000 o ..... ® 000000 0 090 ... ® 00 0006060600606 0606060600000 0060 000900

M

Standard PASCAL
with P-code interpreter and linker,
following the ISO/BSI working draft.

: : Compatible with all
Compﬂe_r operates in two modes: systerrf;f’}%?v[ L
Resident n RAM —makes or 8" discs.

Manual —TCL PASCAL

PASCAL as easy to learn as BASIC for CP/M.

Disc mode —with full set of mmegglggggAggi s
PASCAL commands. computers.
Many enhancements to standard Uricpue feotmenig e
PASCAL.. Fully validated. Runs in interface to PET BASIC and
’ y . clock.
32K of RAM. ~— Avallable row GRPE 3082
on 5" disc.
Manual—TCL PASCAL
@ TCL PASCAL for CP/M and PET is available now for PET.

at £120 plus VAT including Manual.Carriage paid. L
@ TCL PASCAL Manuals are available at £9.50 each. Available from TCL SOFTWARE and all Commodore
Carriage paid. PET dealers now.

r———-—————_——-———
® T am interested in the TCL PASCAL compiler. Please send me:
I [J The TCL PASCAL Manual for PET CP/M* at £9.50 I

] The TCL PASCAL Manual and DISC for PET CP/M* at £138. :
I We mind our language!

*Delete as necessary and specify 5" or 8" disc for CP/M.
ADDRESS F
i TCL SOFTWARE

NAME
i 12CHAPEL STREET, LONDONNW15DH
| "TEL: 01-402 8137
TELEX: 444198
b teLePHONE

©TCL PASCAL is copyright of TCL Software. OEM licences available.
PCW 7



{ST BIRTHDAY SPECIALS

Software for the TRS-80,APPLE, PET SORCERER

Regular Price Special

Visicalc fes  £99

Hailed as the ‘single most important piece of software’, reviewed in all major magazines, VISICALC can do all your
calculations, projections and planning.

Calculate sales projections, income taxes, personal budget, costing estimates, wages, engineering changes. For
example, you can design your own sales forecasting format in making the important ‘what if’ business decisions,

Includes book and step-by-step instructions for the complete beginner. VISICALC alone justifies the purchase of an
APPLE!! A must for everyone. Cannot be recommended too highly,

VISICALC requires 32K APPLE 11 with one disc.

Adventure £12-5Q:. £10..

ADVENTURE by Scott Adams is incredibly complex, detailed and fascinating. It is like no other program you have
ever seen! Defeat exotic wild animals to get treasures, or work out how to get out of a quicksand bog. You can
communicate through two-word commands such as ‘go south’, ‘climb tree’, ‘throw ax’, ‘look around’, etc.

Unlike most available games ADVENTURE is full of surprises. It may take you more than an hour to ‘find a
treasure’ and will probably take days or weeks of playing to get a good ‘score’.

*Qut of 50 programs reviewed ADVENTURE was rated No. 1 .. . highly recommended’’ in 80 Software Critique
No. 7. Eight different adventures available: ADVENTURELAND, PIRATES ADVENTURE. MISSION IMPOSSIBLE
ADVENTURE VvOODOO CASTLE, THE COUNT, STRANGE ODYSSEY, MYSTERY FUN HOUSE and PYRAMID
OF DOOM

If you haven’t seen ADVENTURE try the mini-adventure sampler {usually £7.50) for only £6. Available for
TRS-80, APPLE, PET, SORCERER (16K).

Editor Assembler Plus ™5 £20

Plus what? Well, you get the features of the T-bug and the original editor/a'ssem_bler plus macros and conditional
assembly, plus extra commands like substitute, move, copy and extend, plus Z-bug, a powerful debugging monitor

with an 8 level breakpoint capability. Available for TRS-80 16K tape. ms/ £85
(tape)
Electric Pelltll £140 £125...

A true ‘word-processing program for the TRS-80. Editing? Just position the cursor with the arrow keys . . . one-key
commands let you_ change, delete or insert. Fully adjustable margins, left/right justification, variable spacing, page
headings and more. Save or recall your text with tape or diskfiles. Available for TRS-80 16K.

Sargon 11 £25 £2250

Sargon, the chess program that came first in the Microcomputer Chess Tournament, has become Sargon 11 — a new,
faster version, The new even more versatile. It is equally entertaining for the experienced player as for the novice.
Positions may -be pre-set for problem solving. The hint mode allows you to ask the computer what it
suggests when you are baffled. Available for TRS-80 16K and APPLE (tapes).

Space Invaders £1250 £10

The vndeo game that has swept the worid ‘comes right into your own home! Fifty-five aliens advance and shower you
with lethal writhing electric worms, As you shoot the aliens; one by one, they quicken their descent. They whizz across

the screen wearing away your parapets, your only defence, coming closer and closer to your level, This is the original
invader game, with original moon creatures and action twice as fast as any other invader game avaitable: available for £I4’5°
TRS-80 SUPER-INVADERS also available for APPLE 32K.

NEW-= for the Sinclair ZX80 .

30 Programs for the SINCLAIR ZX80 1K! This new book has just been published: Special price only PROGRAMS
£5.95 (usuatly £6.95). Covers educational, scientific, and game programs. All with full listing and detaited
explanations. This book is a must for the ZX80 user. FO‘R THE

BEAIM SOFTWARE

BEAM SOFTWARE PUBLISHING, 24 Red Lion Street, London WC1
Write for complete catalogue

Name. . . . . . . . MICROCOMPUTER . . . . ... . . . i i i ie e
Address, . . ... . ... ... o R o oldo o TOTAL FOR PROGRAMS £
................. (Orders under £20 add £1 p & p)

Cheque/P.O /Cash enclosed

Prices include VAT where applicable.
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The complete small business
Microcomputersystem

£5250

MODEL 1420
Video terminal

BLACK BOX
Microcomputer

MODEL 730
Miniprinter

Now available from one source, a complete
microcomputer system, plus integrated small business software,
supported by UK wide on=site maintenance.

Hardware

BLACK BOX Microcomputer

Advanced desk-top microcomputer system
incorporating dual double-density, double-sided
minidisk drives, 48K bytes of RAM memory, dual serial
/0 interfaces, real time clock.

MODEL 1420 Video terminal

High performance video terminal featuring typewriter-
style keyboard, 24 x 80 screen, alternate numeric/
function keypad, cursor controls, dual intensity display.

MODEL 730 Miniprinter

100 cps printer featuring three-in-one paper handling,
cut sheet, fan fold or roll paper, 80/132 column printing,
expanded printing, high legibility upper/lower case
printout.

Yo RAIR Limited 30-32 Neal Street London WC2H 9PS
Telephone: 01-836 4663. Telex: 298452

Name
Position
(Tmpany
Address

Telephone number

1 wish to order the complete system [J
Please send more information L1

Software i

Payroll
PAYE/HMI Taxes routines; weekly or monthly; cash,
cheque or giro; etc.

Sales Accounting
Sales ledger; aged debtors; statements; VAT
control; etc.

Purchase Accounting
Purchase ledger; aged creditors; payment advices;
VAT control; etc.

General Accounting
Nominal ledger; trial balance; profit and loss; balance
sheet; etc.

Stock Control
Full stock descriptions; optimises stock levels;
recorder lists; etc.

Order Entry & Invoicing
Services and consumables; part orders or quantities;
sales analysis reports; etc.

Dealer enquiries welcome.
Leasing or rental terms available.

PCW9




GW Computers Ltd

89 Bedford Court Mansions, Bedford Avenue, London W.C.1.
call only by appointment

SUPERBRAIN'

Intelligent Video Terminal Systems
350K or 700K of Disk Storage

MULTI-USER TERMINAL SYSTEM

CompusStar user stations can be
configured in a countless number of
ways. A series of three intelligent-type
terminals are offered, Each s a perfect
cosmetic and electrical match to the
system, The CompuStar 10-a 32K
programmable R AM-based terminal
{expandable to 64K) is just right if your
requirement is a data entry or inquiry/
response application, And, if your
terminal needs are more sophisticated,
select either our CompuStar 20 or
CompuStar 40 as user stations. 8oth
units offer dual disk storage in addition
to the disk system in the CompuStar,
The Model 20 features 32K of RAM
{expandable to 64K} and 350K of disk
storage. The Model 40 comes equipped
with 84K of RAM and over 700K of
disk storage, But, most importantly,
no matter what your investment in

Options for the Superbrain and
Compustar Video Terminal

"Backup’’ for the 20 megabyte Century
Data drive is provided via the dual disk
system housed in the CompuStar or
the SuperBrain. The Control Data
CMD Drive features a removable, front-
in-sertable top loading cartridge of 16
megabyte capacity plus a fixed disk
capacity of either 16 or 80

megabytes.

SuperBrain’'s CP/M operating system
boasts an overwhelming amount of
available software in BASIC,
FORTRAN, COBOL, and APL. What-
ever your application . . . General
Ledger, Accounts Receivable, Payroli,
Inventory or Word Processing,
SuperBrain is tops in its class. And the
SuperBrain QD boasts the same
powerful performance but also
features a double-sided drive system to
render more than 700K bytes of disk ur i
storage and a full 64K of RAM, Al hardware, the possibility of obsolence
: ar incompatability {s completely

standard! eliminated since user stations can be

configured in any fashlon you like —

whenever you want — at amazingly low

cost |
WIDELY USED IN UK AND USA

TESTED AND PROVEN
POWER AT YOUR FINGERTIPS
JUST COMPARE THIS LIST

Each drive is shipped equipped with an
Ei A standard 19" rack mounting system
and heavy duty chassis slide mechanisms
to permit easy accessability for fast and
efficient servicing.

10 PCW

++ ROBUST SET OF PROGRAMS WITH ERROR TRAPS COVERING PET
DOS RENAME MALFUNCTIDNS, CASUAL USER, ERROR, DISK
FAILURES, PET DOS MISMANAGEMENT BLOCK ALLOCATIONS, DISK
FAILURES, FAST SINGLE KEY STROKE ENTRIES, CONTROLLED
INPUT WITH VISIBLE LINE LENGTH, AND DATE VERIFIICATIONS
PREVENTING ERRONEQUS DATE ENTRY.

++ COMPREHENSIVE DATABASE MANAGEMENT SYSTEM INCLUDES

FILE CREATE/DELETE/SEARCH

RECORD CREATE/DELETE/SEARCH/AMEND /PRINT 4 WAYS

RECORD SORT BY ANY FIELD BOTH ALPHA OR NUMI

RECORD INDEX, FIELD, & FIELD ELEMENT SEARCH (EG NO:.
TOWN OR SURNAME]
**** FOUR ARITHMETIC FUNCTIONS TO USE AS CALCULATOR ON
LAST FOUR FIELDS
*¢** AUTO CHECK TO PREVENT DOUBLE ENTRY WITH FILE
MANAGEMENT SYSTEM DYNAMICALLY ALLOCATING INFORMATION
FOR MINIMUM DISK SPACE CONSUMPTION.

++ AUTO INVDICE NUMBERING (WITH OVERRIDE OPTION}, PLUS
AUTO PRINTOUT INTEGRATED WITH ADDRESS AND STOCK FILES
FOR PAYMENT TERM DISCOUNT, AGENT ALLOCATION, PRICE INDEX
RETRIEVAL AND AUTO STOCK UPDATE; NOMINAL CODES
RETRIEVED FROM ADORESS FILES MAY BE OPTIONALLY OVER-
RIODEN.

++ POWERFUL ALTERNATIVE DOUBLE ENTRY SYSTEM (GENERAL
AND OPEN [TEM| INCLUDING NOMINAL CODES PROVIDING A
BUREAUX TYPE FACILITY FOR TRACKING MONTHLY TRADING
FIGURES AND TAX ACCRUALS.

++ CURRENTLY USING 16 SALE AND 66 PURCHASE COMMODITY
CODES WHICH ARE AUTOMATICALLY WRITTEN INTO LEDGERS
FROM ADDRESS FILES (INCLUDES OVERRIDE OPTION]).

++ AUTOMATIC TRIPLE POSTING OF SALES/PURCHASES TO INVDICE
& GENERAL & OPEN ITEM LEDGERS WITH COMPLETE AUDIT TRAIL
TO INCLUDE ACCOUNT VERIFICATION ON PAYMENTS IN/OUT, SO
THAT DISCREPENCIES ARE RE-ALLOCATED TO OUTSTANDING
ACCOUNTS, OR OPTIONALLY WRITTEN OFF AS DISCOUNTS TO THE
CASH BOOK. THIS FACILITATES PART PAYMENTS.

+- FINAL LIQUIDITY STRIKES A COMPLETE AUDIT TRAIL BALANCE
WITH CREDITORS AND DEBTORS O/S AMOUNTS, BANK BALANCES,
STOCK MOVEMENTS, AND REMAINING STOCK VALUE TO GHE
PROFSTABILITY OF COMPANY IN BOTH FINANCIAL AND STOCK
ASSET TERMS.

++ POWERFUL ACCOUNT TRACKING FACILITIES INCLUDE AUTO
STATEMENT PRODUCTION FOR ALL ACCOUNTS EXCLUDING NIL
BALANCES, WITH DATE COMPARISON AGE ANALYSIS TD * CURRENT
¢ 30 DAYS * 60 DAYS * 90 DAYS * AND APPROPRIATE MESSAGES
WHEN A OATE BLOCK HAS AN INCLUSION.

++ COMPLETE SEARCH/CREATE/AMENO/DELETE/SORT/FACILITIES
ON ANY SIGNIFICANT LEDGER HEADING AGAINST EITHER OPEN
OR GENERAL LEDGER IN OATE/INVOICE/ACCOUNT/AGENT/
NOMINAL CODE/HEADINGS, FOR FULL INFORMATION RETRIEVAL
SUCH AS A SHORTLIST OF OVERDUE ACCOUNT FOR A SPECIFIED
MONTH, ACCOUNT LEDGER CARD RETRIEVAL, NOMINAL ANALYSIS
ETC.

+ FAST INPUT ECHO FUNCTION TO ENABLE REDUCTION OF KEY-
STROKES ON REPETITIVE DATA, PLUS PRINT AUDIT TRAIL OF ANY
FILE CHANGES.

NO ——— SPECIAL PRINTED STATIONERY NEEDED SO 50-100
INVOICES COST YOU A FRACTION OF A PENNY EACH, AND THEY
ARE FORMATTED PRECISELY TO FIT IN A STANDARD ‘RYMAN'
WINDOW ENVELOPE FOR CONVENIENT POSTING. TRACKING
PROGRAM ENABLING PRINTING OF PAST INVOICES — RECALL ON
SCREEN. PLUS MONITOR DF SPECIFIED SALES — PURCHASES OF
COMMGODITIES BY CODE.

++ MONTHLY QUARTERLY TAX CALCULATIONS PLUS STANDARD
MAILING TICKET PRINT FACILITIES.

++ ADD-ON OPTION OF AUTO STOCK MOVEMENT REPORT AND
UPDATE QUANTITY ON HAND PLUS VALUATION OF RESIDUE AS
RESULT OF PURCHASES AND SALES,

++ ADD-ON OPTION OF AUTD BANK UPDATE FROM RECEIVABLES
AND PAYABLES AGAINST LEDGERS,

++ PET STORES UP TO 2200 ADDRESSES OR UP TO 4000 S{MPLE
LEDGER RECORDS ON ONE DISKETTE WITH 160K OF USER MENU
CALLABLE PROGRAMS FROM OTHER DISK. ——ONLY ONE PROGRAM
DISK—— AND THE HARD CORE PROGRAMS CAN'T BE BUSTED.

++ SUBSTANTIAL USER GROUP IN UK AND ABRDAD WITH ALL
POSITIVE FEEDBACK IMPLEMENTED EVERY 3/4 WEEKS AND RE-
DISTRIBUTED FREE OF CHARGE {EXCEPT COST OF DISK "AND
MAILING 50-70 POUND P.A.} SO YOU BECOME PART OF A COMMON-
WEALTH OF USERS WORKING WITH AN IDENTITY OF INTERESTS.

++ THIS MUST BE SURELY THE MOST COMPREHENSIVE, COMPACE,
PROVEN, AND COST-EFFECTIVE ONGOING PACKAGE ON THE
MARKETPLACE AT THIS POINT IN TIME.

++ TOTAL PRICE VERSION3 476 POUNDS . , ADD-ON STOCK OPTION
100 POUNDS . . ADD-ON BANK OPTION . . 100 POUNDS .. REMAINING
PROGRAMS 19,20, 22, 23 JOINTLY 100 POUNDS.

+ THINK OF JUST KEYING IN 100 INVOICES, 50 CHEQUES?
(PROVIDED YOU LEFT YQUR PRINTER ON WITH PAPER IN] YOU
COULD® LEAVE OUR PROGRAMS TO DO ALL THE SECRETARIAL
POSTING AUTOMATICALLY' AFTER WHICH YOU MAY SET IN MOTION
THE AUTO STATEMENT RUN, THEN YOU CAN SIMPLY POST OUT ALL
PAPERWORK WITH STATEMENTS AGE ANALYSED WITH
APPROPRIATE COMMENTS . .. .

++CPM VERSION SPECIAL *** WRITTEN ON THE NEW SUPERBRAIN
PROCESSOR WITH THREE HIGHER LEVELS OF OPERATION. |
“*++s1apll FILES ARE FULLY RANDOM ACCESS SO RETRIEVAL
OF ANY RECORD IN THE SYSTEM TAKES NO LONGER THAN
SEVERAL SECONDS FOLLOWED iMMEDIATELY WITH THE OPTION TO
AMEND/PRINT/DELETE/QUIT/OR CARRY ON SEARCHING THROUGH
ANY FIELD.

*&*¢* 2= ENTIRE FORMER SET OF PET PROGRAMS ARE NOW JUST
ONE PROGRAM RESIDENT IN CORE. ONCE INVOKED FROM OISK
(UNDER MBASIC} THE USER MAY INSERT TWO EMPTY DATA DISKS
IN BOTH DRIVES OF THE SYSTEM ENABLING A HIGHER MAGNITUDE
OF DISK SPACE FOR MORE DATA STORAGE. {STANDARD SUPER-
BRAIN TWIN DRIVES CAN STORE 3000 S5TOCK ITEMS OR 4500
LEDGER RECORDS. , 800K SUPERBRAINS CAN STORE 7000 NAMES
AND ADDRESSES OR 9000 STOCK ITEMS OR 12000 LEDGER RECORDS
* ALL INSTANDLY RETRIEVALBE) NEW 20 MEGABYTE HARD DISK
STORAGE CAN HANDLE 40000 NAMES AND ADDRESSES OR 60000
LEDGER ENTRIES,

se**e 3. FULLY TRANSLATEABLE PROGRAM WITH RESIDENT
VOCABULARALY WHICH MAY BE TRANSLATED INTO ANY FOREIGN
LANGUAGE IN A MATTER OF HOURS.




*** MAIN MENU DISPLAY ***

New! Produced in U.K. and widely used in England and the U.S.A.
Complete Business Package

INCLUDES EVERYTHING FROM INVENTORY TO SALES SUMMARY
PROMPTS USER AND VALIDATES ENTRIES. MENU DRIVEN

BUS VER 3.00 TO ver 9.00 PET AND CP/M
APPROXIMATELY 60—100 ENTRIES/INPUTS REQUIRE 2—4 HOURS WEEKLY
AND ENTIRE BUSINESS IS UNDER CONTROL
* PROGRAMS ARE INTEGRATED ., SELECT FUNCTION BY NUMBER .. ..

01="ENTER NAMES & ADDRESSES 13=*PRINT CUSTOMERS STATEMENTS . .
02=*ENTER/PRINT INVOICES 14=*PRINT SUPPLIER STATEMENTS.
03=*ENTER PURCHASES 15="PRINT AGENT STATEMENTS
16=*PRINT TAX STATEMENTS . . .
05=*ENTER A‘C PAYABLES 17=GENERAL HELP
06=*ENTER’' UPDATE INVENTORY
07=ENTER’ UPDATE ORDERS
08=*ENTER’ UPDATE BANKS G
09=*REPORT SALES LEDGER 21=ENDMONTH MAINTENANCE. . . .
10=*REPORT PURCHASE LEDGER 22=PRINT CASHFLOW FORECAST .
11=*INCOMPLETE RECORDS 23=ENTER PAYROLL (NO RELEASE)
12="EXAMINE PRODUCT SALES 24=EXIT SYSTEM
ENTER WHICH ONE?
DATABASE MANAGEMENT INCLUDES
*** FILE CREATE'DELETE'SEARCH *** RECORD CREATE'DELETE'SEARCH'4 OPTION PRINT *** RECORD
SORT ANY FIELD ALPHA OR NUMERIC *** INDEX SEARCH OR GENERAL SCAN'PRINT IN ANY FIELD (EG
TOWN OR NAME) *** 4 ARITHMETIC FUNCTIONS TO USE AS CALCULATOR ON LAST 4 FIELDS *** AUTO
CHECK TO PREVENT DOUBLE ENTRY TO FILE MANAGEMENT SYSTEM, DYNAMICALLY ALLOCATING
INFORMATION TO MINIMISE DISK SPACE CONSUMPTION
VERY FLEXIBLE. EASY TO USE
G.W.COMPUTERS U.K. ARE THE PRODUCERS OF THIS BEAUTIFUL PACKAGE
VER 3.00 (EXC PROG 19,20,22,23)=475.00, VER 4.00 INCLUDES AUTO STOCK-UPDATE=575.00, VER 5.00
INCLUDES AUTO BANK UPDATE=675.00, VER 6.00 IN CORE=775.00, VER 7.00 {INC 19,20,22,23) NOT YET
RELEASED=875.00, VER 8.00 RANDOM ACCESS=900.00, VER 9.00 TRANSLATEABLE=975.00. +++EACH
LEVEL OVERRIDES LOWER ONE

WE EXPORT TO ALL COUNTRIES CALLERS ONLY BY APPOINTMENT
CONTACT TONY WINTER ON 01-636 8210
89 BEDFORD COURT MANSIONS, BEDFORD AVENUE, LONDON W.C.!,
NOTE!!! All versions, especially 9.00 use broad financial principles and 9.00 is
one 16K core program releasing both disk drives for data storage, as well as
being translateable into any foreign language

IMPORTANT!!! We also sell the hardware for the above tasks to enable the purchase from one source.
Note that A*** complete *** CBM system with Bus Ver 3 is 2215 pounds and A *** complete ***
superbrain system with bus ver 3 and dec printer is 3345 pounds.

PET + PET + PET + PET SOFTWARE SOFTWARE SUPERBRAIN + SUPERBRAIN
CBM 3032 32K 650.00 BUS VER 3.00 475.00 SUPERBRAIN 320K 1795.00
CBM 3040 DISKS 650.00 BUS VER 4.00 576.00 TwIN Z80 64K+CRT .
CBM 3022 PRINTER 425.00 BUS VER 5.00 675.00 +2 D'D-S'S DRIVE 3
CBM 8032 32K 875.00 BUS VER 6.00 7756.00  SUPERBRAIN 800K 2500.00
CBM 8050 1MEG DISKS 875.00 BUS VER 7.00 875.00 TWIN Z80 64K+CRT 3
CBM EPSON PRINTER 395.00 BUS VER 8.00 900.00 +2 D‘d—D'S DRIVE .
CBM MULT! USER 650.00 BUS VER 9.00 976.00 M'USER'S’BRAIN 3950.00
CBM 3032 + EPSON + 0 CBM WORDPRO |1 75.00 LINKSUP TO 16 .
CBM 3040 + BUS V3 2215.00 CBM WORDPRO 111 150.00 SUPERBRAINS ON

CPM WORD-STAR 250.00 MULTHTASKING
PRINTERS + PRINTERS CPM MBASIC 80 150.00 COMPUSTAR .
DIABLO 1650 40CPS 2150.00 CPM COBOL 80 320.00 20 MEG ADD-ON 5250.00
DOLPHIN 125CPS BD80O 495 .00 CPMPASCAL MT 160.00 S'‘BRAIN HARD DSK .
OKIDATA MICROLINE 575.00 CPM FORTRAN 80 200.00 INTERTUBE I11 450.00
PAPER TIGER 195CPS 575.00 CPM DATASTAR 175.00 EMULATOR TERM'L 495.00
TELETYPE 43SR 30CPS 875.00 CPM PASCAL-M 250.00 NEW MULTI TERM’L .
DEC-LA34 TRACT 30CP 875.00 CPM BYSTAM S'BRAIN 75.00 EMULATES FOUR
NEC-SPINWRITER 1595.00 CPM SUPERSORT 120.00 TERMINALSBY
QUME DAISY SPRINTS 1950.00 CPM BASIC COMPILER 190.00 SPECIAL FUNCTION
TEXAS 810 150 1390.00 CPM DESPOOL 30.00

CPM BYSTAM IMS'N-STAR 75.00 TANDY MODEL Il 1950.00
SPECIALS + SPECIALS CPM TEXTWRITER 75.00 APPLE Il 16K 675.00
N’'STAR QUAD .7 MEG 1500.00 CPM POSTMASTER 75.00 COMPUCOLOR 32K 1750.00
IMS 5000 48K D'D 15600.00 CPM SELECTOR 3 180.00 IEEE TO RS 232 150.00
COMPUTHINK * 800K * 795.00 CPM CBASIC 75.00 IEEE TO PARALLEL 160.00
2 WAY CRDLESS PHONE 195.00 CPM MACRO 80 75.00 IEEE’'RS232 BI'DI 195.00
TELEPHONE ANSWER 230.00 CPM W'STAR M'MERGE 310.00 IEEE MODEM 295.00
1 WAY CRDLESS PHONE 80.00 CAT MODEM 135.00

BUS MANUAL ***x*xxxxxx 9.00 WARRANTY

90 DAY FREE REPLACEMENT

SPECIAL INSTITUTION AND UNIVERSITY DISCOUNTS
STOCK AND COMING ROUND. (BARCLAYCARD WELCOME OTHERWISE
CHEQUE WITH ORDER)
CONTACT TONY WINTER 01-636 8210
89 BEDFORD CT MANS. BEDFORD AVE W.C.1.
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VERY SPECIAL GAMNMEN !

NEW from PREMIER PUBLICATIONS, the leaders FOUR VERY SPECIAL GAMES
in exciting, original computer games: AT A VERY SPECIAL PRICE!

Sold individually, these games could cost you
AIR TRAFFIC CONTROL f56 — £8 each. But to introduce you to the
Play under pressure to keep up to twelve planes PREMIER software range, we're offering all four
from colliding in the crowded airways. Twenty for only £9.95.
levels of play. AVAILABLE NOW
for TRS 80 (Level 2) VIDEO GENIE, UK 101
{8k) and SUPERBOARD (8k).

CHALLENGE!
Beat the clock to find the odd man out. Almost
infinite levels of play, and the better you do the ORDER NOW!

harder it gets! And we'll also send you a bonus voucher worth £2

off your next PREMIER software pack. Just send
cheque/PO for £9.95 plus 50p p&p (total £10.45),
quoting product reference GPA, to:
PREMIER PUBLICATIONS,
TIME-MAZE 12 Kingscote Road,
Addiscombe, Croydon.
01-656 6156

10 day money-back Guarantee of Satisfaction.
(Over 80,000 programs sold to date)

SCRAMBLER
Unscramble the letters to find the hidden word.
Educational and highly entertaining.

THE maze game. Beat the clock by navigating and
blasting your way through a devilishly devious maze.
Succeed, and your next game’s even harder.

B SHNESEa

S T Commercial Systems Ltd

24 Ranelagh Road. London W5 5RJ
England

SuperBrain

COMPLETE twin 280 CP/M computer
system with 64K RAM twin double
density disk drives, printer, 2 RS232
ports, integral VDU and BASIC or
FORTRAN. Plus a full year's
Printer guarantee . . . £2,800+ VAT
MICROLINE-80 by OKldata, the guietest, most reliable little printer available — 40, 80, or 132
characters per line with graphics
Software
Microsoft BASIC or FORTRAN for no extra charge
Guarantee

All hardware fully guaranteed for a year. If anything goes wrong we'll have an engineer on your
premises within 24 hours —wherever you are in Britain.

SPECIAL Educational and quantity discounts — Dealer enquines invited
We also stock CP/M software:-

Wordstar, Selector, all Microsoft languages, CBASIC . and lots more
AND ...

TELEVIDEO terminals — call for prices. Very special dealer deals

NEC Spinwriters — all models

L CALL MariaorGerry: 01-8401926 anytime 01-9922909 after hours.
= )
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CONVIPUTER APPRECIATION

86 High Street, Bletchingley, Redhill, Surrey. RH1 4PA Godstone (0883) 843221

DATA DYNAMICS MODEL RO 390 PRINTERS

ASCII coded plain paper hard-copy
printer.

110 Baud serial interface, 20mA
current loop/V24/RS232.

In excellent condition, tested and
fully operational.

(mostly under 500 hours).
Current list price £800.00.

Our price £120.00 + VAT
and carriage.

L
®
o
@ All units with very low hours
®
®

N.B.

— KSR 390 (with keyboard) available at £175.00.
— ASR 390 with reader and punch (illustrated) available at £350.00.
— Many other items in stock. Send for list.

The Rohan Computing Collection.....

Sprint 5/45 Daisywheel printer/terminal. |deal for word processing and genzral use. RS 232
standard, successfully installed on PET’s, Apples, Tandy TRS 80, Sorceror etc...

Wordstar The best word processor for cpm svstems. Special version with addressing facility.

Wordcraft Converts a 32k PET & discs into a superb word-processor,

VDU’s The most lzegible VDU'’s on the market, superbly made and British. All black or seafoam
finish, Detachable 62 or 102 key keyboards. Lear Seigler and VT52 emulation.

2684 Microcomputer as VDU's but 2nd 280, integral disc and CPM, graphics facility.

LA 34 The best desk top, full width, 30cps terminal, 10, 12, 16 characters per inch,
optional tractor,

LS 120 180 cps terminal.
11/03 & 11/23 computer systems available with CAP MicroCOBOL, acrounts, Autoclerk.

Microline 80. The smallest and quietest desk top printer available (61db) 5,10 or 16 characters
per inch, 40,30, 132 wide. Standard machine will take 9.5 inch sprocket feed paper, roll and
single sheet. With centronics interface, PET IEEE or user port interface, Tandy TRS 80 dirzctly
to keyboard unit without expansion box.

TNW 2000 The only bi-directional PET to RS 232 interface we know that runs Qumes etc.
at full speed i.e. 1200 baud £165.00. Also available Teletype 43, North Star, Rair Black Box.

TRADE & EDUCATIONAL ENQUIRIES WELCOME,

ROhOﬂ Computing 52 Coventry St.,Southam, Warwickshire CV33 OEP. Tel: Southam (092681) 4045




INTEGRATED
SMALL BUSINESS
SOFTWARE
ISBS

Professional Business Packages for Microcomputer
systems include:

Array Processing
from
Silicon Glen
on the
West Coast
of
Scotland

PAYROLL

STOCK CONTROL

ORDER ENTRY & INVOICING
COMPANY SALES

COMPANY PURCHASES
GENERAL ACCOUNTING
NAME & ADDRESS SYSTEM

Available as individual modules or complete system to
run on RAIR BLACK BOX, NORTHSTAR, HEATH,
CROMEMCO, DYNABYTE, IMS 5000/8000, ALTOS,
ALTAIR, SUPERBRAIN, MICROMATION and most

. . . other 8080 based systems.
Video Vector Dynamics Ltd announce what will be one

of the most significant innovations in microcomputing
during the 1980’s — The VP 9500 Vector Processor.

For more details contact:

Video Vector Dynamics Ltd
39 Hope Street,
Glasgow G2 6AE
Telephone number 041-226 3481/2

Contact Lifeboat Associates, 32 Neal Street, London
WC2 or your nearest dealer.

BN ERAR 5> SHAFTESBURY AVENUE

SYSTEMS GROUP LONDONW1 01-734 8862

* $-100 Bus Compatible * 4MHz Operation
* Board Select for Multi-user System

* Expandable Memory from 16Kto 256K using 16K or 64K
devices

LTS 7 * DIP Switch selectable boundaries atany 16 K or 64K
boundary

EXPANDORAM 11 Features

e

.................

* Page Mode Operation Allows up to 8 boards on a Bus
* Operates with Z80 CPUs
ey =N : w? RN =Y * Phantom Output Disable and a manual Switch

Selectable Output Disable

HEHLANSIE - « Power Dissipation — 5 watts, Typical
ExPandable Random Access * Wait States and Invisible Refresh Synchronized

Memory Board 4-64K Banks are available with 4164’s

*

The ExpandoRAM {1 provides alow cost means for expanding Random Access Memory capability for computersusing the
S-100 Bus structure. The board’s design allows eight boards to operate from the same S-100 Bus.

Page mode operation provides the system with the capability of servicing multiple users without RAM interference.
Synchronization of the wait state and invisible refresh deliver faster operation, allowing processing speeds up to 4MHz.

The ExpandoRAM If is compatible with most S-100 CPUs based on the Z80 microprocessor. When other SD SYSTEMS
200 series boards are combined with the ExpandoRAM I, they create a microcomputer with exceptional capabilities and
features.

OUR PRICE: £129.00 + VAT (Kit Form) Built & Tested from:— £295.00 — £495.00 + VAT.
For further information on this board, or any 2
other boards in our comprehensiverange

i.e.: SBC100, Versafloppy |+ I, VDB8024,
Z80 Starter Kit etc. Please write or ARAMCO LIMITED
telephone.

Unit A2 9 Longford Avenue
Kilwinning Industrial Estate
Kilwinning Ayrshire KA13 6EX
Tel.0294 57755 Telex 779808
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Numerical Control
or Baudot 5 unit
code conversion with the

RPT 18

Paper Tape Reader Punch Terminal

* ASCII — Baudot 5 unit
code version.

* ASCIl — NC
code version.

* Microprocessor —
controlled.

* Modem or current
loop interface.

* Simple
editing facilities.

For quote and further details, 'phone:~

Bourne End (06285) 24977 or telex 849408 Trend G
Trend Communications Limited, Eé{:M%N.wms

2ppbed \echnology | [HY|SiO)H
Knaves Beech Estate, Loudwater, High Wycombe. Bucks HP10 9QZ.

Teleprinter

‘R '

Hard copy

80 or 132 column

7 x 5 dot matrix

5 or 8 unit code
Black/red printing
Optional pedestal
Modem, current loop,
telegraph or

parallel interface

* UNICOM pews selector

o

* % % % %% %

For quote and further details, ‘phone:-

Bourne End (06285) 24977 or telex 849408 Trend G.
Trend Communications Limited, g'é‘\l{émwmous
Knaves Beech Estate. Loudwater, High Wycombe. Bucks HP10 9QZ,

\

5
<4

The CPS 3982 is a fully
re-conditioned IBM 3982
‘golf ball’ printer with special
CPS electronics designed for
use with your microcomputer.

90 day warranty and nation-
wide maintenance service
agreement available.

(D)

Typewriter
Quality
Printing

on your
microcomputer for

f 960 -+VAT

or Easy Terms

Features

® Interchangeable golf ball print
head (mathematical font
available)

@ 132 print positions

@ Serial port 110 Baud via 25 way
‘D’ socket (RS 232 type)

Options:-

® Pin feed platen

@ PET IEEE interface

@ APPLE Serial interface card

Fot more information and easy terms facilities
‘phone 021-707 3866 Telex 312280 CPS G

. CPS(DATASYSTEMS)LTD

Arden House, 1102 Warwick Road,
Acocks Green, Birmingham B27 6BH

>‘: e o
-~

\

L —

=
N

CPS are PET and APPLE Dealers

Kemitron
A

280 + 64K
8" DISKS + CP/M
From £2,000

SINGLE BOARD
SYSTEMS
From £65

FLASH
8070 LOW-COST DEVELOPMENT
SYSTEM NOW AVAILABLE

WE DESIGN AND PRODUCE OUR OWN
SYSTEMS. THIS MEANS THAT WE CAN
OFFER LOW COST, FLEXIBLE MICRO-
COMPUTERS. WE ARE ALSO ABLE TO"
PAY ATTENTION TO YOUR INDIVIDUAL
REQUIREMENTS. OUR TECHNICAL STAFF
ARE ALWAYS AVAILABLE TO
CUSTOMERS. KEMITROM MACHINES
COMBINE RELIABILITY WITH THE LATEST
DEVELOPMENTS. CALL US ON CHESTER
(0244) 21817 OR WRITE FOR DETAILS TO

Kemitron Electronics Limited,
Chester Computing Centre,
21-23 Charles Street,
Hoole,

Chester CH2 3AY

PCW 15



KINGSTON

KINGSTON — KRK 1

A hardware repeat key for the PET number/cursor pad — a boon to
the busy programmer and the ambitious games programme writer.
Aided by the detailed instruction programme the average PET owner
can upgrade his machine in a couple of minutes without fear of a fatal
‘no-no’. £17.50

KINGSTON — KRK 2

Initially the KRK 2 was conceived as a definitive full keyboard repeat
key. However, Kingston ingenuity has optimized on their patented
board accessing techniques to allow two invaluable features to be
added:

The first, a warm keyboard reset from otherwise fatal crashes. The
second, a selectable keyboard tone which allows touch entry at
otherwise impossible speeds. We can say with confidence that this unit
is an absolute must for any PET user who wants to get the best from
his machine. £35.00

KINGSTON — KC 1

A totally new concept in PET's communication with the outside world.
At long last the programmer is free from the limitations of the |EEE bus.
INPUT, PRINT, LOAD and SAVE to an external RS232 device are how
possible without recourse to ingenious/tedious software. A comprehen-
sive on-board firmware package allows all manner of hitherto impossible
functions to be achieved including keyboard selectable configuration
with full modem control. £135.00

KINGSTON — KC 2

Having achieved one level of impossibilities, we knew someone would
need more so here it is —

Simultaneous access to two RS232 serial devices or networks with all
the features of the KC 1 and more besides. With this device we give
PET users serial RS232 |/0O capabilities, which the owners of much
more expensive machines would envy. £150.00

KINGSTON — KSB 1

A twenty-way RS232 multiplexing/switching box with ‘'mind-blowing’
potential — Applications of the unit are legion and range from simple
networking through multiple disc sharing to multidevice complexes
based on a single processor. £350.00

CMC ADA 1200

A low budget IEEE 488/RS232 unidirectional interface, with a proven
record of reliability (Field failure rate better than -1 percent). Since the
unit is not addressable it is not recommended for use with the
Commodore Disc. £65.00

CMC ADA 1400

An addressable IEEE 488/RS232 unidirectional interface, which is
proving even more reliable than the ADA 1200 from which it was
developed. While it was designed to offer only standard RS232 output it
is sufficiently ‘beefy’ to cope with a number of less demanding current
loop applications without modification. £90.00

CMC SADI

SADI — The microprocessor based serial and parallel interface for the
Commodore PET. SADI allows you to connect your PET to parallel and
serial printers, CRT’s, modems, acoustic couplers, hard copy terminals
and other computers. The serial and parallel ports are independent
allowing the PET to communicate with both peripheral devices
simultaneously or one at a time. In addition, the RS232 device can
communicate with the parallel device. Special features for the PET
interface include:

Conversion to true ASCHl both in and out.

Cursor controls and function characters specially printed.
Selectable reversal of upper and lower case.

PET IEEE connector for daisy chaining.

Addressable — works with other devices.

Special features for the serial interface include:
Baud rate selectable from 75 to 192000.
Half a full duplex.

32 character buffer.
X-ON, X-OFF automatically sent.
Selectable carriage return delay.

Special features for the parallel interface include:
Data Strobe — either polarity.
Device ready — either polarity.

Complete with power supply, PET IEEE cable, RS232 connector,
parallel port connector and case. £175.00

KINGSTON COMPUTERS LTD

Scarborough House, Scarborough Road,
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CMC AIM 161

A low budget IEEE 488 16-channel analogue to digital convertor for the
competent programmer who wants to ‘do his own thing’, With a'5-12 volt
reference voltage the unit is normally accurate to better than -5%. £90.00

CMC PETSET

An AIM 161 specially configured for plug-in and switch-on use by the less
technically graced user. The unit has a number of helpful extras including
an input connector board allowing simple screw connection to the
outside world. £135.00

CMC APPLESET

Similar to the PETSET, saving that the unit is configured for use with the
APPLE. £135.00

CMC TANDYSET

Similar to the PETSET saving that the unit is configured for the TANDY
TRS80. £135.00

CMC XPANDR 1

Analogue to digital conversion of up to 128 channels can be achieved by
simply connecting as many 16-channe!l AIM 161 units as you need
through this smart board. £40.00

T

Corporation
TNW 2000

With over 2,000 units sold, this IEEE 488/RS232 interface. can truly be
said to be tried and tested. Features include the conversion of both PET
and true ASCII, daisy chaining and full address selection.

Standard RS232.
Current Loop.

£135.00
£150.00

TNW 3000

A bi-ported, bi-directional IEEE 488/RS232 interface offering everything
the discriminating programmer could ask for. Features include
independent crystal controlled Baud rate on both ports and fully
implemented RS232 with extensive control line options allowing
responsive throttling. £220.00

S

SSM — A10
Two powerful APPLE interface boards in one:

The first an RS232 serial with three handshaking lines (RTS, CTS and
DCD), rotary switch selection of nine standard baud rates from 110 to

19200, including 134-5 for selectrics and the modes of serial
communication under software control.

The second a double bi-directional parallel with four additional interrupt
and handshaking lines, and interface configuration under software
control. £105.00

NOTES
1. Every Kingston product is carefully burned in and tested before dispatch.

2. Kingston's guarantee, warrantee and service undertakings are probably the best
in the business — If you would like to see what real customer concern is all about,
then send for a copy of our standard Guarantee Form!

3. All prices quoted by Kingston are inclusive of packaging and shipping, but do not

include V.A.T. — Please add 15% V.A.T. to any order.
4. We have a number of new and exciting products ‘in the pipeline’ including:
(a) A family of rugged, low budget EPROM programmers and duplicators.

(b} A number of new cost effective printers, including daisywheels and single
and double pass ( better quality) matrix.

(c) Alow cost TRS expansion.
(d) A flexible/expandable industrial control system.

(e} Emergency standby power units, ranging from a -5 KVA baby to a 9:5 KVA
mainline system.

If you have an ir_1terest in any of these items, give us a call. As you might expect from
a_company which prides itself in being different, we maintain an engineer on call
eighteen hours a day, seven days a week to help you.

Bridlington. Telephone 0262 73036




\T LAST IT'S BEEN DONE!

EVERYBODY’S BEEN TALKING ABOUT

DISTRIBUTED
PROCESSING

INTERTEC DATA SYSTEMS
THE MANUFACTURERS OF THE REMARKABLE

SUPERBRAIN"

MICRO COMPUTER
HAVE NOW ANNOUNCED THE

COMPUSTAR"

MULTI USER SYSTEM COMPUSTAR MULTI

TERMINAL CONTROLLER
PUSTAR IS THE FIRST LOW COST MICROCOMPUTER DISTRIBUTED 64K RAM 720K DISCS £3950.00
CESSING SYSTEM. 64K RAM 1.5 MB DISCS £4250.00
PUSTAR WILL SUPPORT UP TO 16 TERMINALS ggER ;i?AM'NA'-S F1900n
0 4 COMPUSTAR UNITS CAN ADDRESS A SINGLE HARD DISC 64K RAM £1400.00
‘E ALLOWING:- 64K + 32K DISCS £1950.00
USERS TO ACCESS A COMMON DATA BASE. UPGRADE KIT FOR SUPERBRAIN TO COMPUSTAR '

TERMINAL PROCESSOR £ 75.00
H TERMINAL HAS TWO Z80A PROCESSORS AND 32K OR 64K RAM HARO OISCS

CMC WINCHESTER 20MB £3950.00
A IS TRANSFERRED FROM HARD DISC OR BETWEEN USERS CDC 36MB FIXED/REMOVEABLE DISC DRIVE £6590.00

6K BAUD. {These disc sub systems include a controller/interface and can
 SYSTEM REALLY GIVES INCREDIBLE RESPONSE SPEED - also be used with Superbrain TM models.)

IN FRAME PERFORMANCE AT MICRO PRICES
; ** SPECIAL OFFER **

) ™ TERMINAL SYSTEM — COMPUSTAR 64K + 1.5 MB OISCS.
so SUPERBRAIN + 2 x 32K TERMINAL PROCESSORS
+ 20 MB CMC WINCHESTER
UNRIVALLED PRICE/PERFORMANCE B L o Thelas
* 64K RAM * CPM 2.2 OPERATING SYSTEM 6 MONTHS WARRANTY ON ALL INTERTEC PRODUCTS
*  DUAL FLOPPY DISCS — 320 KB
* DUAL Z-80 PROCESSORS ** NEW REDUCED PRICES **
*  DUAL COMMUNICATION PORTS EDgE CE
*  FULL 80 COLUMN SCREEN SOFTWARE AVAILABLE FOR DEMO AT OUR SHOWROOMS

LANGUAGES: UTILITY PACKAGES
£1950 + VAT MICROSOFT BASIC INT

* 1BM EMULATION!

LEASE £73 P.M. OVER 3YRS — RENT £40 P.W. Ve e £175 2780/3780 1ST INST £500

.- MICROSOFT BASIC SUBS. £250

o CREIPIITE £185 WORDSTAR VERS 2.0 £265

* 600 KB DISCS £500 (May ‘80) MICROSOFT COBOL £325 MAIL MERGE » £ 60
* 1.6 MB DISCS £850 (lune '80) CIS COBOL £400 DATABASE SYSTEMS

*  §100 BUS ADAPTOR £250 (Iune ’80] PASCAL ‘M’ £125 MDBS CODASY L £450

* H ”
PRIESTEL (GMsERSE SRR =S aulil 50) NEW FROM DIGITAL RESEARCH SELECTOR It £185
* PL/1 £250 * MICRO-PRO DATA STAR £195

MODULAR CONSTRUCTION GIVES HIGH RELIABILITY
SIMPLE SERVICING — NATIONWIDE
SERVICE CONTRACT £240 PA

WE ARE NOW SOLE DISTRIBUTORS ON SUPERBRAINS
FOR GRAHAM-DORIAN SOFTWARE SYSTEMS EUROPE

1. Sales Lledger £500 2. Purchase Ledger £500
D[Alﬂls 3. Nominal Ledger £500 4. Payroll £500
TERODEC (MICROSYSTEMS) LTD Camberley, Surrey (0252)874 790 5. Job Costing £500 6. Order Entry/invoicing Esoo
BOYD MICROSYSTEMS LTD Bushley Heath, Herts  (07)950 0303 i L Bx_ nggé;ﬁ:‘;’wmow 0
M.A.P. COMPUTERS LTD Oldham, Lancs {061)633 3084 138 Manufact ieing £500 12 Dental (Aug’ 80) £500
MICRO MANAGEMENT LTD Frinton-on-Sea, Essex (02556 4592 13, Apartment Management (Aug’ 80) £300
PICOBYTE LTD Birmingham {021) 328 4840 All Software Requires CBASIC £ 85
SYSTEMS MICROS LTD Telford, Staffs (0952) 460 214

_ — Encotel Systems Ltd
Showroom at Croydon, Surrey  Telephone: Upper Warlmgham 5701 Telex: 896559

ATTRACTIVE OEM, EDUCATIONAL & DEALER DISCOUNTS AVAILABLE

OTHER SOFTWARE: OSBOURNE ACCOUNTS PAYABLE/REC £150
— EZ | ROGIS STOCK CONTROL £450



RIIGHT’S TU.8 (OMPUTERS

I 108 Rosemount Place, Aberdeen.
Tel: (0224) 630526.
Telex: 739169,

GRAHAM KNIGHT (GM8FFX) WITH HIS SHARP
MZ-80K GENERATING TV PICTURES WHICH
ARE BEING TRANSMITTED VIA HIS AMATEUR
RADIO AND TELEVISION STATION.

Video signals from the Sharp computer are converted
to 28MHzand then to 435MHz. Professional standard,
vestigal sideband, fast scan TV pictures are then
transmitted using 150w of power to feed 176 element
antenna. Computer generated pictures have been
received over 150kms.

Dear Microfans,

We have been very busy since our letter last month. Sharp have introduced the MZ-80P printer
(£517), the dual floppy disk unit (£780), and the PC-1211 pocket computer £91. The floppy disk system
is very good giving a total 280K memory per twin disk unit. The printer is tractor fed, capital and small
letters plus graphics can be printed at 100 characters per second. We have been using the disks and the
printer for two months now and we find them to be reliable and easy to use with the MZ-80K. The new
pocket computer has all the usual functions of a programmable calculator plus the convenience of BASIC
it even has an optional cassette interface and commands to operate a printer.

Due to our large volume sales of Sharp Radio, Television, and Microcomputer products we have been
able to reduce the prices on the MZ-80K. The 20K model now costs just £459, the 24K model is £477,
the 36K is £539, and the full 48K memory MZ-80K is now £577. All our prices include free RED STAR
delivery, free membership of the International Sharp User Group, one year’s full guarantee, and of course
our exclusive offer of 50 free programs. These cover all the aspects of microcomputing and include business,
educational, and games programs. Our special dis-assembler, byte searcher, memory dumper, and renumber,
are included in this free package alongside the more light hearted Startrek, Cosmic Explosions, and Sharp
Organ Keys programs.

As you can see from the above picture I use the MZ-80K for my amateur radio hobby — the Sharp
tracks communication satellites for me. We also use the Sharp MZ-80K at work every day to assist in
servicing our rental television sets. This application of microcomputers has caused a great deal of interest
in the trade and we have recently given three lectures and demonstrations at the Radio Trade Association
Conference at Torquay, at a RETRA/PYE *‘Servicing in the Eighties” training seminar at Edinburgh, and at
the Radio Industries Club Gleneagles Conference. There, we took a non technical person from the audience
and got him to actually repair a television set being instructed by just the MZ-80K. Since then we are being
chased by the National TV Rental firms who want to get the same system. In association with RETRA and
PYE we will again demonstrate this application of the MZ-80K at Leeds in November.

The international Sharp Users Group has gone from strength to strength with members in 14
countries. We run this completely independently of Sharp, membership is free if you buy the MZ-80K
from us, otherwise it is £3 annually and we will send you the magazines with all the latest Sharp news from
Japan and around the World. We will also send you a free ‘‘Space Invaders'’ tape — so you can’t go wrong
joining, even if you bought your Sharp from another dealer.

We have 60 programs available for the Sharp — send for our price list and ask about our PAYE
package which can run on the 20K model. If you are thinking of buying a Sharp write, telephone, or telex

for personal service. After all we have been giving personal service to our customers for 40 years and in

these troubled times it pays to deal with people who are well established and are interested and involved

in the new technology. The latest edition of the Sharp User Group Newsletter detajls the disks, the printers,
the pocket computer, and a great deal of new information about the Sharp MZ-80K — write for a free

copy.

Happy computing,
Graham Knight

P.S. Almost forgot to say please add VAT to the above prices and remember we accept Barclaycard and
Access.
P.P.S. The Newsletter also has details of the MZ-40K and a review of the recent Japanese micro exhibition,
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$100 HARDWARE

K 20001 N 450ns static RAM Board
K 20002 N 300ns static RAM Board
K 20003 N 200ns static RAM Board
K 20004 N 2200 Mainframe

241.13
269.50
275.00
295.00

K 20005 N Wire Wrap Board 30.00
K 20006 N Solder Tail Board 30.00
K 20007 N Extender Board 30.00
K 20008 N 8080 CPU Assembled 180.00
K 20009 N Z-80 CPU Assembled 22000

K 20010 N Memory Mapped Video Interface
160.00

K 20011 N 170 Mapped Video Interface  180.00

K 20012 N 80x 24 Video Interface (2MHz) 295.00

K 20013 N 80 x 24 Video interface (4MHz) 330.00

K 20014 N 80 x 51 Upgrade (2MHz) 70.00
K 20015 N 80 x 51 Upgrade (2MHz} 70.00
K 20016 N Parallel 1/0 Interface 110.00
K 20017 N 2P + 2S I/0 Interface 175.00
K 20018 N Music Synthesiser (4} 220.00
K 20019N Prototyping Board 65.00

K 20023 N 2708/2716 EPROM Programmer

180.00
110.00
130.00

K 20024 N 4K 1702 EPROM Board
K 20025 N 16K 2708 EPROM Board

K 20026 N Active Terminator 55.00
K 20027 N 15 Slot Motherboard 140.00
K 20028 N Extender Board 30.00
APPLE HARDWARE

K 11502 A Sony Colour TV. S/colour 349.00
K 21001 A ROM/PROM Board 65.00
K 21002 A Programmabie Timer 130.00
K 21003 A BCD Analogue to Digital 120.00
K 21005 A WireWrap 20.00
K 21006 A Solder Tail Board 20.00

K 21007 A Extender

K 21008 A Etch Board

K 21009 A Asynchronous serial card
K21010A Synchronous serial card
K21011 A Pia

K 21012 A Arthmetic Processor

K 21013 A Lower Case Adaptor

20.00
20.00
130.00
130.00
110.00
280.00
55.00

K 21014 A Apple Serial/Paraliel Interface 130.00

NORTH STAR SOFTWARE
K 02001 O Word Star

K 02002 0 Wordmaster

K 02003 O Supersort|

K 02004 O Supersort |l

K 020050 Supersort li

K 02006 0 Whatsit? {N. Star)
K 02007 O Whatsit? (CP/M)
K020080 CP/M

PET SOFTWARE

K 03001 O 6502 Assembler

K 030020 Microchess

K 03004 O Gammon Gambler

K 030050 TimeTrek

K 03006 0 Graphics Pak

K 03007 O Stimulating §imulations
K 03008 O Bridge Partner

PRINTERS
K01030P Anadex DP 8000
K1083 P Qume 45RO

APPLE BUSINESS SOFTWARE

K 01137 B Visi Calc

K01176B Desktop Plan

K 01182 B CCA Data Management

255.00
75.00
125.00
105.00
75.00
95.00
125.00
95.00

20.00
15.00
15.00
15.00
15.00
15.00
15.00

575.00
2280.00

95.00
95.00
95.00

Now the
sky’s the limit!

Keenstar. A great new range of exciting products that will
enable you to exploit your micro to the maximum. Our
reputation as one of the country’s leading microcomputer
consultants and supplier of leading brands is enhanced still
further by this latest addition to our extensive range of micros,
peripherals, software and services.

Micros such as Apple, Pet, North Star Horizon and Sharp.
Fast and reliable printers from Anadex and Qume. Bespoke
and packaged software. And a level of service second to none.
From single applications to expandable systems. From full
system design through installation, commissioning and staff
training to outstanding after-sales-service.

Send off for the new Keenstar catalogue and you will see
over 200 interface boards, special applications software and
associated products. All designed to let you take the lid off
computing. Why go elsewhere when you'll find all you need to
build your microsystem under one roof. Iit's a roof to us, but
with the advent of Keenstar there's no ceiling to your system!
While you're waiting for your catalogue just browse through the
tiny fraction of what is available listed below. Now that
Keenstar's arrived you can réally let your imagination loose.

Qg“ggg ghatw?: ol 32488 5b the Poultry, Nottingham NGI 2HW
asy Writer - Original ! _
K 01885 B EasyWriter Pro 18000 tel: 0602 583254
telex: 37297 (keenco)
TERMINALS ,
K11711T Cifer (Wordstarterminal)  1150.00 28 Lower Addiscombe Road
APPLE SOFTWARE Croydon CRO 6AA
K01136S ApplePip (disc Doctor-Apple) 9500 tel: 01-680 4646
K01138S Microchess 15.00
K 01138 S Warlords {tape) 7.00 5
KO01139S Bridge Challenger 1500 £/
K01178$ Checker King 15.00: 3 j
K01179S Gammon Gambler 15.00 bz
K01180S Bridge Partner 15.00
K01181S Stmulating Simulations 10.00
KO1184S Appledoc x0 HeeanComputar

Please rush me the new Keenstar catalogue. ,

Name p— i
i Position l
Organisation_ I
Add
l ress l
|
PCW AUG.
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The main event

Micro UK is the conference com-
ponent of the year's most important
business and personal computing
show.

Top-line US and European special-
istsare comingto Londonto present a
comprehensive update on current
advances in technology and to discuss
the practical aspects of putting together
and implementing micro systems
successfully.

The multi-stream structure
offers the widest possible subject
choice and gives each delegate the
flexibility to tailor his attendance to
suit his own requirements.

The first two days concentrate on
the use of micros in industry and
commerce and the third day is devoted
toaseries of half-day teach-insforthe
personal computer enthusiast.

Whether you come for one, two or
three days, your conference fee buys
you entry to the sessions of your choice,
unrestricted access to the PCW
exhibition (usually £2 per visit) and a
chance to meet the speakers face-to-
face in a special Micro UK feature.

PCW 20

Thebusiness & leisure
microcomputer conferenc

Outline
each heading desc

Conference (4 and 5 September)

Technology Stream I

Processors and Memory

memory chips— special purpose chips—bit slici
— new systems architecture — Motorola 6809 -
Intel 8086 — Zilog Z8000 — 16 bit micros

Storage Systems

diskettes — single/double density — single/doub
sided — hard disks — 8” Winchester technology
fixed/changeable - costs and reliability

Communications

modem technology — PO facilities - data link
controls — high level protocols — local area
networks — Prestel — personal computer netwo

Systems Review

survey of micro systems —- Texas Instruments
TI199/4— AppleIll-Triumph Adler Alphatroni
Sinclair ZX80 — other new releases

Technology Stream II

Monitors and Operating Systems
CP/M-MP/M-low level monitors— multi- testi
— multi-user operating systems — utility
program

Languages
BASIC - Business BASIC — Pascal - PL/1—- API
language developments

Programming and Quality Control
program design—debugging tools— project contr
— program productivity

. |
ME@E@ MOKO is in conjunction with the thirc



ViCROJUNE

4-6 September 1980
Cunard Hotel, London.

gramme —
s a half-day session

Development Systems
Jevelopment and programming aids - ROM —
EPROM - simulators — testing

Applications Stream

Retail and Distribution
stock control — order processing — point of sale —
billing - financial management

Manufacturing
process control — production control - inventory
management — job scheduling

Word Processing

special purpose/general purpose hardware —
peripherals — displays and printers — cost
justification

Professional Office Systems

Hime recording— client billing— diary management
- client services

Teach-ins (6 September)

Game Playing on Micros

DIY Circuit Building

Music and Microcomputers

Micros for the Disabled

Simulation and Business Games

Technology and Concepts for the Businessman
Building your own System

The Personal Computer Network

onal Computer World Show

Meet the experts

As well as the wide-ranging
‘traditional’ conference sessions,
Micro UK offers you a unique oppor-
tunity to meet some of the world's
leading micro authorities face-to-face
and get expert advice on your very
own systems and equipment.

It's the next best thing to personal
consultancy — and at a fraction of the
cost.

This special feature is available on
all three days only to Micro UK dele-
gates. Get the full conference brochure
now and make sure of your place.
Phone the conference office on
Uxbridge (0895) 30594 or clip the
coupon below.

i

| The Micro UK Conference Office,
106 Pield Heath Road, Hillingdon,
Middlesex UB8 3NL.

Please send me copies of the
full conference programme.

Name

Position

Organisation
Address

PCW 21



146 OXFORD STREET LONGON W.1 TELEPHONE 01-637-2108

PROGRAMS for APPLEII_/ITT 2020
(N.B. Hires programs prefixed (H) )

Please send me the following: SEND FOR OUR

(H) SUPER INVADERS (tape) £12.00 NEW FREE
APPLE PILOT (language) disc £30.00 CATALOGUE
VISICALS (disc) £105.00 FOR THE:
CCA DATABASE (links to Visicalc) £60.00 APPLE

(H) SARGON i Chess (tape) £20.00 TRS 80

(H) MlCROCHESS Disc £17.00 SORCERER
THREE MILE ISLAND (simulation) disc £24.00 '
ENGINEERING MATHS tape £9.00

(H) WILDERNESS CAMPAIGN tape Integer £9.00

(H) WILDERNESS CAMPAIGN disc Integer £11.00

(H) DUNGEON CAMPAIGN tape Integer £7.50

(H) DUNGEON CAMPAIGN disc Integer £9.00

(H) HIGHER GRAPHICS Integer disc £15.00

(H) AUTOSHAPE Il Hires shape maker disc (A)  £25.00

(H) APPLE COLLISION (Arcade style race) disc £10.00 '

(H) APPLE 21 (blackjack) Integer tape £6.00 W;Eg?otnhgngggfriT

(H) TEMPLES OF_ APSHAI| Adventure tape £15.00 in Britain and at the

(H) TEMPLES OF APSHAI Adventure disc £26.00 LOWEST prices.
ADVENTURE disc (4 Adventures) £28.00
SCOTT ADAMS’ ADVENTURES (each) tape  £10.00
WIZARD’'S MOUNTAIN Adventure (disc) (A)  £11.00
BLANK DISCETTES (10) (guaranteed) £24.00 We now stock books
APPLE DISC TUTORIAL £34.50 and magazines.
STOCKLOCK Stock Control system £80.00 ' '

SUPER MAIL LIST £57.00
AIDES Data Base Utility £140.00
DISC TEXT COPIER - copies any disc file £15.00

All previous programs
are still available.

r'———————————————'——————————'————'———————,———————-'

; enclosed P.O /Cheque]Access
Address Please add 50p. For Access:
for orders
under £15.00 Expiry date
Signature. . . ........... .

PROGRAMMERS: We pay 15% royalty and URGENTLY need new busihess ‘and utility programs, adventures,
and graphic games.

r———-————
L—i——————
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A new approach to
hard copy

A main printer for micro-
computers.

A second printer for minis.
Fully programmable with own
memory.

The most versatile 96 column
printer you've seen.
New from \Weyfringe.

Meets so many applications

Century prints invoices, statements, and
ledger accounts for business routines. Takes
care of data-logging for systems linked to
process control and instrumentation.
Century accepts friction-fed single A4
sheets, sprocket fed continuous stationery;,
even tally rolls.

Century has all the features

You'll need the literature to appreciate just
how much care has gone into Century’s
design; to see the options that come with a
fully programmabile printer. Clip the coupon
for your free copy of the Century literature
and compare performance with any printer
you've ever thought about.

Technical outline

Available now as a receive-only terminal.
Out soon as keyboard send-receive model.
Continuously self-diagnostic.
112 CPS nominal throughput rate; bi-directional.
Baud rates up to 9K6.
Condensed print feature (up to 132 columns on A4).
Interface flexibility —RS 232, parallel centronics etc.

l Century printer. PCW 80 l

I Name I

I Position_.

Address___ - - -

NeiNlcpe: === " S-S, -
Weyfringe Ltd
Longbeck Road, Marske, Redcar,
Cleveland TS11 6HQ.
Tel: (0642) 470121

= WEVFR P////N/C [ l




DOLPHIN BD-80P

NOW AVAILABLE EX STOCK FROM

/W//C/)/

DEALER ENQUIRIES INVITED

% 125 CHARACTERS PER SECOND ¥ COMES COMPLETE WITH ANY ONE
OF THREE PLUG IN INTERFACES.
PER LINE
* BOCHARACTERSPER 1) RS 232C + 20mA CURRENT LOOP
% BI-DIRECTIONAL PRINTING 2) IEEE for the PET
% INTERNAL 9-LINE BUFFER 3) PARALLEL

The many advanced features are summarised in the following specification:

Horizontal and vertical tabs

Self test

132 characters per line optional

Complies with V.D.E. 0875 electrical noise
regulations to medical standards

Quiet operation

64 Graphic Characters 11 x 7 matrix
10 user Definable Characters
Double width characters

10 lines per second paper advance
Adjustable sprocket feed

Original and up to two copies

9 x 7 dot matrix

10 Characters per inch

6 lines per inch

Full ASC 11 96-Character set
750 Character buffer
Continuous duty print head

MICROCOMPUTER SYSTEMS & PERIPHERALS

SITS ggacye‘goLRTB“ (Computer I} 5| 5G: CROMEMCO; NORTH-STAR; EXIDY.
Elbit, Lear Siegler & Hazeltine VDU's.

34b London Road NEC Spinwriter printer.

Blackwater Camberley

Surrey England

Tel: Camberley (0276) 34044

Software and Consultancy.
We can offer a wide range of well proven software for
our entire range of computers, from languages

Telex: 858893 through to Commercial Accounting Systems, Payroll
open Monday — Friday 9 a.m. — 6 p.m.

Saturday by appointment only and StOCk Control. )

Personal callers welcome, Full Consultancy, Programming and Prototype

Please phone first if you require a personal demonstration Hardware Design are our Speciality

24 PCW



Smart Micro-based
Visual Display
=, Terminals

currentloop. Selectable half or full
duplex. Green phosphor non glare display.

7000

24 lines of
80 characters
perline. 96 ISO/ASCII

Hard copy print out
Numeric pad
Video output for external monitors

7002

7007/9

Full key-
board edit-
ing features. Addit-
tional 6 pages of memory
(7009). Block transmission by

ﬁM&tl'.iX e [ Free standing h
prlntel‘ Prices from Mon itor
£495 '

2 ®
Emulations:
APL, DEC VT52,ICL 7181 Honeywell

125 cps from *
printing speed £460 VIP 7006 & 7250
CCITT V24 (RS232)

interface

*Prices inclusive of delivery in UK and cables
ready to plug in.

NEWBURY .
Sales and Service:
LABORATORIES LTD North East Tel: York (0904) 412043

L80-1 32 characters per fine

Head Office & Sales: North West Tel: Stockport 061-491 0134
King Street, Odiham, Hampshire RG25 1NN Midlands Tet: Birmingham 021-707 7170
Tel: 025-671 2910 Telex; 858815 East Anglia Tel: 0223 64862
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THE REST OF BOTH W¢ MLDS!
————— */””//fo:’,/;’/{{///ff{{w

We are appointed

distributors for: FACIT 4520/21
QUME Sprmt 5 dot matrix printers. A new family of 80.col/100cps and
daisywheel impact printers, Britain’s most advanced letter 132 col/ 150 cps matrix machines. High quality and very
quality terminal. 45 and 55 cps options on read-only and appealing prices. These new FACIT machines are among
keyboard models. OEM or end user sales and all supplies the quietest matrix printers around. And all-supplies and
and accessories available ex-stock. . accessories are available ex-stock.

We are also developing three small busrness systems with full software back-up ranging in price from £2,000 to
£25,000. And our service support, as users of our equipment will testify, is second to none.

IF YOU WANT PERFORMANCE AND RELIABILITY FROM YOUR SYSTEM OR PERIPHERALS . . . IT'S AS SIMPLE AS ADC.

CCCass Ao conmMIUNCoions o] e

Access Data Communications Ltd., 228, High Street, Uxbridge, Middlesex. ‘ ‘
Telephone: North — Hull (0482) 659165-: South — Uxbridge (0895) 30831 or 59205.

DYAD Develonments are pleased to

announce that they have been appointed UK Distributors of

The Compucolor Corp, are now supplying them with their up to date
systems and these have been found to be exceptional in
performance and reliability. These second generation machines

represent the most sophisticated and powerful small

computers available today and at only half the cost of

their counterparts, Typical Prices
WHAT YOU GET ’
8K User RAM £ 998
13" colour video monitor 16K 7 7 1078
Built in disc drive RS232C e e
port, selectable Bdr 32K_ . : . L
BT TESO B G aEeS Additional Disc Drive 310
Two character sizes Soundware {music) 30
Extended Basic with DOS Assembler 15
Vector plotting Text Editor 15 ‘ ' # H #— oA u » Vi
And much more ",,, Y c \

DEALER INQUIRIES WELCOMED  prices excl. VAT
The Priory - Great Milton - Oxon-0X9 7PB -Tel (08446) 729
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ENTER THE

COMPUTER AGE
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See it at the following dealers

VIDEO GENIE SYSTEM £425 incVAT

3 Line Computing
Hull 445496

Advance Television Services
Shipley 585333

Amateur Radio Shop
Huddersfield 20774

Bredhurst Electronics
Handcross 400786

Briers Polytechnic Bookshop
Middlesbrough 242017

Buss Stop
Watford 40698
Newport Pagnell 610625

Cambridge Microcomputers Ltd
Cambridge 314666

Catronics Limited
Wallington 01 669 6700/1

Cavern Electronics
Milton Keynes 314925

Computer Business Systems
Lytham 730033

SOLE IMPORTERS

Computerama Limited
Bath 28819

Computopia Limited
Leighton Buzzard 376600

Computer and Chips
St Andrews 72569

Derwent Radio
Scarborough 65996

Eiron Computers Limited
Dublin 808575/805045

Eley Electronics
Leicester 871522

Gemsoft
Woking 22881

Leisuretronics
Blackpool 27091

Marton Microcomputer Services
Northampton 890661

Matrix Computer Systems Limited
Beckenham 01 658 7508/7551

Microdigital Limited
Liverpool 227 2535

Q
0 %o Vo
& “x
)8

Midland Microcomputers
Nottingham 298281

Microtime Products Limited
Watford 38423
Basingstole 56417

Mighty Micro Limited
Burnley 32209/53629

MRS Communications
Cardiff 616936/7

Optelco
Rayleigh 774089

Route 66
New Cross 01 732 8608

SMG Microcomputers
Fravesend 55813

Tryfan Computers
Bangor 52042

University Radio
Nottingham 45466

Ward Electronics
Birmingham 021 554 0708

LOWE

BENTLEY BRIDGE
CHESTERFIELD Rd.
MATLOCK
DERBYSHIRE DE4 5LE

ELECTRONICS /

Trade Enquiries Welcome

PCW 27



ANTERNATIVE

INRE

EDEE SOHIWARE

BUSINESS
EDUCATION
RERSONAL

TAP modular software will provide a
solution for your Text and Address Processing
applications.

Our brochure will tell you how.

Write or telephone for one today

We Offer

* WPS Word Processing System £85
*MAS Membership Accounting System £75
* PRS Personell Record System £70
*MLS Mailing System £45

Your Invoice
For any combination of above no greater than:-
* TBS TAP Business System £125

For Less Specific Applications

* TAP Text and Address Processor
£20 Tape version
£40 Disc Seq. files.
£65 Disc Random Access

For School P.T.A's

*SLS Small Lottery System £45

9 Massey Ave., Hartford. Cheshire CW8 1RF
Tel: 0606 76265

“y
ko

HARTKORDESOATWARE
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WHYMARK
801 Printer

B8N B
11

IS8 ARE

WHYMARK 801 PRINTER

A plain paper, programmable, intelligent printer. Up to 150
columns, bi-directional: print speed of 71 lines per minute.
Proportional spacing for upper and lower case letters with
PET graphics plus 10 special graph plotting characters.
Designed and manufactured by Whymark Instruments for
quiet and reliable operation. Will link directly with the PET
|EEE 488, Centronics, RS 232/V24 at 75-9600 band.

End User Price £750.

WHYMARK INSTRUMENTS LTD.
6, Holmesdale Road, Reigate, Surrey, RH2 0BQ.
Telex 945389.
Telephone Sales Office Ringwood 04254 77012

28 PCW

FOR A CHOICE OF PRINTERS

CON'I'AC'I'BACOI.I.

g

Centronics 730, 702, 703 6000 series.
Keyboard or Receive Only Teleprinters.
Models available ex stock.

U.K. wide maintenance.

DACOLL ENGINEERING SERVICES LIMITED
DACOLL HOUSE
GARDENERS L ANE
BATHGATE
WEST LOTHIAN
SCOTLAND
0506 56565

' DACOLL-BRINGING YOU BETTER COMPUTING




Testrunthe
Pragma
printers

12345”5 |
A B CDEZ

INSTALLED PRICE FROM £2,864

Do a trial run on the Pragma printer of your choice
and find out what price/performance is all about. The
range includes three machines, operating at speeds of
150, 300 and 600 ipm respectively. They each feature
9 x 7 matrices and produce superior print quality up to
7 copies. Double height characters are standard, there
is a wide choice of special characters, and 6 or 8 lines
perinchspacingisinterface selectable.

All printers employ a simple moving shuttle print
mechanism, which substantially reduces the number
of moving parts and greatly increases machine reliability
and life. In addition, all three machines do a superb job
on producing bar codes, special OCR characters, labels
and special logos in a variety of sizes and styles. The
machines also feature a plot mode, which produces
high quality plotting in multiple copies.

All our printers are available with a variety of
options, special features and are compatible with
RS232, Centronics, Dataproducts, PDP11, DG and
Versatec. Most machines are available from stock to 30
days delivery, and we’re ready to arrange a demonstration
or evaluation on your site with your system.

pragma limited

Middlesex House 29 High Street
Edgware Middlesex HA8 7UU England
Telephone:01-952 8471 Telex: 922625

Small
Systems
Engineering
Limited
IEEE-488/PET INTERFACES

NEw LI I
£186

TYPE B200 Bi-directional serial interface
C.B.M. Disk compatible, software selectable
Baud rates, switchable code conversion,

RS 232C input and output handshake.

Type C £120
Serial interface - output only

PET disk, compatible, RS232 C Handshake
(Printer Busy), switch selectable Baud rates,
Listen Address link selectable.

All type C interfaces now incorporate
switchable code conversion to match
print to PET screen display.

Type G.P.l. A.P. £249
Micro-based, bidirectional with buffering.

The General Purpose Interface allows free use
of PET's INPUT # statement without hangup
problems. Software changeable BAUD rates
optional features include: Second Serial

1.0. Port, 20 mA Loop 1.0.

Addressable parallel {disc compatible)

for Centronics, Anadex etc. £106
Also available with switchable code conversion.
Non addressable parallel £45

TV/Video monitor interface £35

Pet Memory Expansion Boards internally
mounted.

24K £328
32K £432

S$S100 BOARDS

Dynamic Memory Boards

IEEE-S100 Specification Timing
Transparent on Board Refresh

4Mhz Z80 Operation with no wait states.
Fully tested and Burned In

Bank Select versions available -

North Star, Cromemco and Alpha Micro
1.0. Port Bank select

Bank Size to 64K in 16K increments

Size Standard Bank Select
64K £449 £595
48K £398 £539
32K £346 £483

P&T IEEE-488 Interface
Provides S100 computers with IJEEE-488 £350
Controller, Listener, Talker, Capability

SOFTWARE

PETE PET intelligent terminal

package £200
NEw "u.a

BISYNC 80
IBM 3780 emulation software for
CPM Micros

£425

Please note our new address and phone
number!

2-4 Canfield Piace - London + NW8 3BT
* Telephone: 01 32B 7145/6 - Telex 8813086 (Abacus)
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COMPLETE SYSTEMS

PRINTER SUPERMARKET

60 CHARACTERS PER SECOND
RICOH RP-1600 THE FASTEST DAISY
WHEEL PRINTER. £1320

FAST, heavy duty commercial DAISY WHEEL printer, with
high quality printout, coupled with low noise necessary for
office environment. Nationwide service by NEXOS. 90 day
warranty provided at your premises.

124 char: upper/iower case. » 10/12 chars: per inch giving 126
or 163 columns. = 15 inch wide frintion platen. # /reverse
Top of the form, BOLDING, underline, and host of other

NEW TRS-80 MODEL 1 48K SYSTEM
WITH DUAL DISC DRIVES. £1250

NEW GREENSCREEN VDU, WITH ROCK STEADY DISPLAY,
features. » Centronics type parallel interface as standard. REDESIGNED 32K EXPANSION INTRFACE WITH TROUBLE
options: serial interface 60 = PET interface 65 » APPLE interface FREE DISC OPERATION, TWO 40 TRACK TEAC DISC

75. DRIVES, COMPLETE WITH CABLES.

TRIDATA SALES, PURCHASE, INVOICING, PAYROLL
PACKAGES AVAILABLE.

WITH DESK AND EPSON PRINTER £1750

NEW SUPER BRAIN DUEL DENSITY £1875/QUAD

DENSITY £2250

NOW WITH CP/M 2.2, &
INCREASED DISC STORAGE.
TWIN Z280-A 1MHZ « 2 DISC
DRIVES, DUAL DENSITY 320 K
QUAD DENSITY 700 K STORAGE
* 64 K RAM « HIGH RESOLUTION
12 INCHCRT. 80 x 24 LINES
UPPER/LOWER CASE + 2 RS-232
PRINTER PORTS « CPM 2.2
OPERZAING SYSTEM « MBASIC,
COBOL, FORTRAN, PASCAL,
WORD PROCESSING & ACCOUNTS
PACKAGES AVAILABLE.
DEALER ENQUIRIES INVITED

OKI MICROLINE 80/132. THE QUIET
PRINTER YOU CAN LIVE WITH £495

THE QUITIEST DOT MATRIX AVAILABLE. 40, 80, OR 132
COLS PER LINE « EXCELLENT PRINT QUALITY « 3WAY
PAPER HANDLING: LETTERHEADS, FANFOLD, OR PAPER
ROLLS « GRAPHICS « IDEAL FOR SOFTWARE WRITTEN
FOR LARGE 132 COL PRINTERS « CONTINUOUS RATING
PRINTING DAY IN AND DAY OUT « CENTRONICS
PARALLEL STANDARD. OPTIONS: RS-232, PET, APPLE.

DEALER ENQUIRIES INVITED STATE OF THE ART SECOND

GENERATION COMPUTER.
OVER 10,000 ALREADY SOLD
IN USA,K 8 SLOT BUS ENSURES
EXPANSION OF HARD DiSCS

& OTHER PERIPHERALS., 76
Key professional keyboard, self
test on POWER UP, TRSDOS &
LEVEL i1l BASIC STANDARD.
CP/M AVAILABLE AS OPTION,
making a wide range of accounting,
educational, scientific & word
processing packages instantly
usable.

NATIONWIDE SERVICE
THROUGH 180 TANDY STORES
& COMPUTER CENTRES.

NEW MAXI ANADEX WITH GRAPHICS £895

Takes up to 13.5 inch wide 1
paper « Upper/lower case with
decenders « £ sign « 132 or 175
chrs/line with double width
printing + Fast 150 CPS bi-
directional logic seeking printing «
Heavy duty print head giving

650 mitlion chrs print life «

serial, Parallel and Current Loop
interfaces built in « Host of other
features found on printers costing
twice as much.

DOT-MATRIX PRINTER PET
GRAPHICS.

PRINTS 80 COLUMNS ON PLAIN - - —
RAPER AT 90 CHARACTERS/
SECOND. ADJUSTABLE
‘TRACTOR = UPPER/LOWER
CASE « DOUBLE WIDTH
PRINTING + MICRO
CONTROLLED » SELF TEST «
HEAVY DUTY PRINT HEAD
USING JEWELL BEARINGS FOR
LONG LIFE « MADE BY
SHINSHU SEIKI AN AFFILIATE
OF SEIKO WATCH CO OF
JAPAN. INTERFACE:
CENTRONICS PARALLEL,
OPTIONS: PET, APPLE, AND
SERIAL.

EPSON TX-80 £395

LOW COST WORD PROCESSOR |

BASED ON TRS-80 LEVEL 2 16K, CASSETTE RECORDER,
ELECTRIC PENCIL SOFTWARE, UPPER/LOWER CASE
MOD, PRINTER INTERFACE AND OKiI DOT MATRIX
PRINTER. COMPLETE READY TO GO £1095. FREE
MAILING LIST PROGRAM.

WORD PROCESSOR i

SAME AS ABOVE BUT WITH 48K, 2 DISC DRIVES

AND RICOH DAISY WHEEL PRINTER £2575

WORD PROCESSOR I}

BASED ON SUPERBRAIN COMPUTER SHOWN ABOVE.
WITH RICOH PRINTER & ""MAGIC WAND" THE ULTIMATE
IN WORD PROCESSING. LETTERS AUTOMATICALLY

ANADEX DP-8000 NEW LOW PRICE £475
FAST 112 CHARACTERS PER SECOND » BOTH RS-232, AND
CENTRONICS PARALLEL INTERFACES BUILT IN « UPPER/
LOWER CASE WITH £ SIGN

PRICES QUOTED ABOVE DO NOT INCLUDE VAT. PHONE OR CALL FOR FURTHER DETAILS QR DEMONSTRATIONS.

FORMATTED WITH ADDRESSES FETCHED FROM
SEPARATE FILE. COMPLETE SYSTEM £3395

INVOICING, STOCKCONTROL, SALES LEDGER, PURCHASE
LEDGER, PAYROLL AVAILABLE FOR ABOVE COMPUTERS.
FROM £250 PER PACKAGE .

LONDON COMPUTER CENTRE LIMITED
43, GRAFTON.WAY, OFF TOTTENHAM COURT ROAD, LONDON W1
TEL: 01-388 5721 OPEMING HRS: 11-7 MON-FRI, 12-4 SATS.

MICRO SYS LTD

58 HIGH STREET

PRESCOTT

MERSEYSIDE TEL: 051426 7271

NOTHERN DEALERS

HORIZON SOFTWARE LTD
REGENT HOUSE
16 WEST WALK

LEICESTER'LE1 7NG TEL: 0533556550
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Micro-computers for research, laboratory work, word processing,
business systems, Schools, Colleges, Universities and Industry.

At Almarc, when you buy Vector Graphic Micro-computers, you get
Almarc's experience of over 200 systems installed throughout the
U.K. and their back-up of full service facilities carried out by
experienced staff. Plus an ever growing list of compatible software
including:

Pascal. Fortran, Cobol, APL, Algol, C Basic Compiler, etc.

Vector MZ Spec Vector System B

% 56K Bank Selectable Ram. * Vector Mindless Terminal

# 3 Semnal Ports, 2 Parallel Ports. * Flashwriter Il Video Board (24 x 80).

# Twin Disc Drnives, 630K Capacity. * MDOS + CP/M2 Operating System.

% 280 CPU, with Fast 4MHZ Clock. Plus Microsoft Version, 5 basic options.

% Prom Programmer (2708). Plus many S100 Bus add-ons, such as Extra
% [nterrupt Handling on 1/0 Board. Memory, A/D-D/A Boards, High Resolution
+ 18 slot Motherboard. Graphic, etc.

We will be pleased to demonstrate any of the Vector Graphic Systems, please contact:

DATA SYSTEMS L

906 Woodborough Road, Nottingham. Telephone: (0602) 625035

Specialists iri Vector Graphic Equipment.




Periflexible to suit your requirements

[

PERIFLEX 0/0 and 5" SYSTEMS

PERIFLEX 0/0
19 slot mother chassis to accept S100 cards,

includes case, PSU and fan.
£420.00

PERIFLEX 00/16

16K static RAM, 4MZ Z80 CPU, 2 serial 3
parallel /0 ports, 2KPROM, 19slot S100
Motherboard.

£975.00

PERIFLEX 630/32

32K static RAM, 4MZ Z80 CPU, 2 serial 3
parallel /0 ports, 2K PROM, dual 54"
Micropolis drives, 620K storage, 9 slot S100
Motherboard, CPM/MDOS operating system.
£2080.00

PERIFLEX 630/48
As 630/32 but with 48K static RAM.
£2300.00

PERIFLEX 8” SYSTEMS

PERIFLEX 1024/32

32K static RAM, 4MZ Z80 CPU, dual 1.2
Mbyte 8" floppies, 2 serial 3 parallel /0
ports, ZKPROM, CPM operating system.
£2660.00

PERIFLEX 1024/48

As 1024/32 but with 48K static RAM.
£2880.00

PERIFLEX 1024/64

As 1024/32 but with 64K static RAM.
£3100.00

OPTIONAL EXTRAS

Wide range of Micropolis 5 Y4 " drives
available ex-stock for S100 SYSTEMS,
TANDY, SORCERER, etc.

Various types of VDUs and printers, and a £3220:00

VECTOR GRAPHIC
MZ 56K Z80 4MZ with 630K twin micropolis AMBIT INTERNATIONAL OPTRONICS
disk drives £2645.00
SYSTEM B as MZ but with mindless terminal g gcTRON SYSTEMS RESEARCH RESOURCES

OFFICIAL SINTROM DEALERS

Brentwood, Essex
0277 230909

Twickenham, Middx
018928455

Sandy. Beds Welwyn Garden City,

o 5 2 g . 076781195 Herts
wxd‘e range of applications software readily LOW COST GRAPHICS GPW LTD 07073 26633
available. A4 digital plotter £695.00 S s
OEM & S100 WINCHESTER DISKS 11" x 11"digitiser £555.00 MICROBITS 089264462

Micropolis 8" 6.2M to 3 IM hard disks

Both complete with RS232C interface.

Camberley, Surrey
0276 34044

available shortly complemented by ourown FOR FURTHER DETAILS AND DELIVERY  wipas

PEREX cartridge back-up.
STOP PRESS — Micropolis have just

CONTACT USTODAY!

Periflex computers
annouriced a double sided 5'% " floppy disk ~ Micropolis 5% disks

Steyning. Sussex
0903813913
M&R SYSTEMS
Wisbeck, Cambs
0945 5900

drive with a fantastic 630K storage

Vector Graphic computers
(formatted).

Micropolis hard disks

Sintrom Electronics Ltd

: S infrom Arkwright Road, Reading,
' . Berks RG2 OLS
I, ' Electronics Til; Reading (0734) 85464

SINTROM GROUP

Telex: 847395
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The ALTOS ACS 8000 range of business/scientific micro
computers creates a new standard in quality and reliability in high
technology micro computers.

High Technology

Fl_oppy Disk System The ACS 8000 single board Z80 floppy disk based
micro computer utilises the ultra reliable Shugart 8 inch, }BM
compatible, disc drives, double density — single sided, and providing 1
M. byte of data storage. Featuring the ultimate in high technology
hardware: a fast 4 MHz . Z80CPU, 65 kilobytes of 16 K dynamic RAM,
1 kiloybte of 2708 EPROM, an AMD 9511 floating point processor
(OPTIONAL) a Western Digital floppy disc controller |a Z80 direct
memory access {(OPTIONAL), Z80 parallel and serial I/O two serial
RS232 ports, 1 parallel port) and a 280 CTC Programmable Counter/
Timer (real time clock). In essence, the best in integrated circuit
technology. '

Approved Dealers

ALllO)

Hard Disk/Multi User Systems The Winchester hard disk/multi
user systems are now available supporting up to 4 simultaneous users
and providing a maximum of 58 Megabytes of hard disk data storage.

The systems are truly flexible and allow expansion of the
ALTOS floppy disk system to keep pace with the users requirements.

Still single board, features include * a| high speed
T/O section with up to six serial ports and one 8 bit Parallel port
*up to 208K of on board RAM.
*High speed {4 MHZ) D.M.A. control as standard.

Yes, mini power and at micro cost t0o.
Built-in Reliability

The ACS 8000 range are true single board micro computers
making them extremely reliable and maintainable. All electronics are
socketed for quick replacement. Complete diagnostic utility software
for drives and memory is provided.

The board and Shugart floppy disk drives are easily accessible
and can be removed in less than ten minutes.

Quality Software

Unlimited versatility. The
ACS 8000 range support the widely
accepted CP/M and MP/M
operating systems plus basic
{Microsoft and CBasic), Cobol, Pascal,
and Fortran IV. All available now.

Logitek in conjunction with
its own microsoftware house, Interface
Software Ltd. of Camberley are able to
supply a wide range of proven ‘off the
shelf’ business software including
general accounting, word processing,
stock contro!, mailing list etc.

There are already over

1000 micro computer installations using this
software.

A track record which we consider speaks for itself. Why
re-invent the wheel’ when there is standard software of this
quality available now?

After Sales Support

Logitek are supported by DDT Maintenance Ltd. who
provide a nationwide field maintenance service for ALTOS products
and offer the option of maintenance contracts.
Availability

Logitek carry deep shelf stocks of ALTOS hardware and
compatible peripherals.

If you are a dealer who may be interested in promoting
ALTOS and/or Interface Software by joining the fast growing
network of approved suppliers, contact Logitek.

We can offer you something rather special now,

SCOTLAND: Aethrotol Consultancy Services, Tel: 041641-7758/9. Robox Ltd., Tel: 041-221-5401. Peter MacNaughton and Associates, Tel: 073-888-267.
NORTH EAST AND YORKSHIRE: Shermac Computers, Ltd., Tel: 0632-837405. Monitor {Data Processing) Ltd., Tel: 0423-60670. Metrodata, Tel: 0532623788.

Derwent Electronics Ltd., Tel: 0904-53990. Sheffield Computer Centre, Tel: 0742-53519.

NORTH WEST: Computer Business Systems, Tel: 0253-730033.

Minicom Business Machines, Tel: Kirkham 686617. B & B Computers Ltd., Tel: Bolton 26644. Kewill Systems Ltd., Tel: 0706-44337.
MID LANDS: East Midlands Computer Services, Tel: 0602 267079. Evans Jackson, Tel: 0522-30371. Microspecific, Tel: 05672-2528.

Saba Computer Systems Ltd., Tel; 021-643-2021. CLE-COM, Tel: 021-444-3618 or 021 472-8233.
BEDFORD: Starwest Computer Services, Tel:-0234-567135.

Opco Ltd., Tel: 0285-75225.

SOUTH WEST: Validata Services, Tel:.0225-705957.

SOUTH EAST INCL. LONDON: Boyd Microsystems Ltd., Tel: 01-950-0303. Computer Systems Analysis, Tel: 02813-85389. Silicon Chip, Tel: 0753-70639.
Micro Market, Tel: 01-979-9824. Systematika, Tel: 01-485-3634. Logic Box, Ltd Tel: 01-222-1122. Profac Computer Services Ltd., Tel: 0276-25247.

Kewill Systems Ltd., Tel: 09322-22448. Action Computer Services Ltd., Tel: 01-5602-1311.

EAST ANGLIA: Proloc Computer Services Ltd., Tel: 05602-714038.

SOUTH: Software Development Services, Tel: 0962-68956. Wendmore Management Services Ltd., Tel: 048956318.

CHANNEL ISLANDS: Jersey European Airways, Tel: 0534-44171.

[ ]
LOGITEK, E.I.C. Electronics Ltd. All enquiries to: Portland St. Chorley, Lancs. Tel: 02572-66803
also at: 30 Kelvin Ave., Hillington industrial Estate, Glasgow, G52 4LH.
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g NOW OPEN
o= - MONDAY-SATURDAY
—in 930530 1
- g X now test equipment, MICroproCessors, ‘:18 vrs s,eri heral
THE CHIPS ARE DOWN SUPERVALUE P.C.B. SPECIAL |55 "o ower supplies e et |
O (AT TS [0 [1]: 10]W:] Another great buy. Board contents include 62 equipment, 1.C.'s, 1o0ls, comp 4 housands of

i [ tches, V.D.U’s sub-assemblies + U
I.C. PRICES SLASHED! Digital 1.C.'s all located in 14 pin D.I.L. sockets. |transistors. microswitc

.
other stock lines Just a mere traction of our vast range, IS

. Original cost over £90. our price only £4.95+PP65p. £ ' © ' o 0w 100 of bargains for callers.
A massive -purcr;f'?e of brand new OPT MA .  display HOW TO
‘state of the a data processing ! GET HERE
equipment enables us to offer the L 7 SUPER 77 KEY

common anode direct drive (via

i i KEYBOARD KIT Victoria, London
pelea Ch'psbat Qever, :nd- weimzan resistors) from 7447 £1.10 each B Bridge or Holborn
never to be repeated prices. TIL 119/0C72 Darlington opto ) - : Viaduct 1o
8085A-2 Central Processor £11.99 isolator 3 for £1-00. We've done it againl We've purchased a large quantity o'CPCLARE'lopquallty Thornton Heath
8155C 256x8 Static Ram £8.95 @ TIL3050.3"-7 x5 matrix LED keyboard reed switches plus full QWERTY keytop sets and thrown in a PCB to e ey
8253C Programmable Interval Timer £8.95 [l alphanumeric readouts £3.75 each. enable you to customise the keys just as YOU want them, just add and wire an minute fro
el ipand narrange ASCH, BAUDOT, anything! Addinguptoa  Thornton Heath
8255A Programmable Peripheral Interface  £9.95 fll PHOTO TRANSISTOR encoder chip and you ca o o F190.00. Suppied with !
8259A-8 Programmable Interrupt Control  £4.75 ] Fairchild FPT-100 NPN silicon 30 quality keyboard which would normalty cost aroun :00. Suppl Station.
785A  2Kxd Eprom 16 1/0 Lines  £34.50 IARIAND Jayoutandassembly info atonly £26 9%+ £1.50p%.
8 d
g 3 — \.C. S.CR's
g;(‘]g 5volt 5'"?;:8":2'("8 Eprom ‘}2'32 DISPLAY 2M3001 30v 350 ma TO1B 22p each 6 for £1.00 pOWER SUPPLY UN 'TS
D 2 2N5061 60v BUCma TOIB 27p each 4 for £1.00 ”
4116 16K Dynamic 250ns Rams 8 for £28.50 1 P 2NARA1 50y 8 amps T0220 4Sp each 10 for £4.00 5 VOLT 25/8 AMP'TTL Made for TTL this compact ex
. . computer systemns unit features a 10 amp transformer. 0C
2102 1K Static 460ns Rams B for £6.75 Alll.C.'s and Transistors by  C10601 400v § amps 10202 55p each 10 for £5.00 outputs of 5 volts @ 2.5 amps and 7.5 volts @ 5 amps are
1702 256x8 Eprom £3.75 | well known manufacturers and tuily TRIACS avaﬁable ] D! A p:
9 d put is fully regulated and smoothed
X N VA T guaranteed. No fall outs. Comprehensive  G.E. 12 amp 600v TO220AB 35p each 10 for £8.75 with electronic current limiting. May be easily moded for
And Remember All Ch'p Prices /ﬂL‘/UdB dasUS data on |.C.’s 15p per type. i+ A.E.). 10 amp 400v ready mounted on 2§ 123" 5 volts @ 7-8 amps. Sold cor%plelevwith e e e
2N4351 N channel MOS FET heatsink £1.00 each 4 tor £3.75 working but untested. £8.25 + £1.60, :
AX sbove 1.Cs are brand new or removed from new unused socketed @l 2N4352 P channel MOS FET. LOW PROFILE 1.C. SOCKETS -E8 AR
P.C.B's. Eproms supphied washed 60p each £1.00 per pair. 8 D.LL 10p each 12 lor £100 Vi 3 AMP Ex computer s stems, cOm-
Al full d d IGHIVOUTAGEINEN POWER A0 gl picachiBllont L0 sleteo%: one small ch:ssis %eatures full
spec. and guarantee! SWITCHING transistors BVcbo 600v 16 D.1L Gold Plated mil. grade 22p each 6 for £1.08 P b . .
BVceo 500v BVebo 15v 1¢ 5 amps 22 D1 27p each § for £1.00 regulation and crowbar over voltage protection.
DATA DYNAM'CS 390 Pc 125 watts HFE 60 typ #12.5 mhz 2401 35p each Itor £100 £8.50 + pp 80p
i ideal invertors, etc. TO3 £1.60 each 40 DAL 60p each 2 for £1.00
ASCII PRINTERS e [5.40 LEhE PRINTERS
BF258 NPN 250v @ 200ma 45p each  ZN3055 {RC.A) 65p each
31or£1.08. ZMS843 RF. output. 4) vorts, | wartt up to 1000MHZ)  CENTRONICS 101A 132 column
1.R. BSB01 2.5 amp 100v bridge rec. T.0.5 55p each 10 for £5.00 Matnix printer, senalparaliel input £525+ VAT
P.C. mount long leads 35p each 4 for INAJOAWN?20 FET. transistor 37p each 3 for £1.00 DATA PRODUCTS 3001100 LPM. 80 column
Raofss L ity DE o wﬁasﬂ"us[?ggi 40112 watt AF. amp 80p Barre{ printer, standard T.T.L. parallel interface £650+ VAT
amp v P.C. mount diodes each 8 for .
long leads 14p each 10 for £1.10. CA30288 OC. 120 MHZ differentiabcascode amp Many othe printers available from £46.00
LM309K +5v 1.2 amp regulator £1.10  £1.00 each 3 tor £2.50
each 6 for £5.35. CA3011 20 MHZ wideband amp T039 case 65p
AGFA C10 computergradecassettescom-  each 2 for £1.00
pletewithlibrary cases68peach, 10forf5.50  TMS3114 DUAL MOS 128 bi static shift reg OC.
IN4004 SD4 1 amp 400v diodes 7p 25 MHZ £1.50 each 4 for £4.25
each 18 for £1.00 NESS55 10 lor £2.55

1.R. 12 amp BR":.)GE RECS. 400 volt  GEAZ4 zero voltage switch, tnac SCR relay driver * 76 KEY ASC" CASED *

ONLY £1.25 each. 105 can £1.10 each 7 lor £6.50

+ CAR POWER OARLINGTON SCOOP! FSAZ713 § independent diodes IN4148, INS14

£1357 ¢ AT [l M1000 NPN 04 50w 8 amps T03 35p each type in 16 D.LL. pack 38p each 3 lor £1.00 At ':5‘ a.°°d§d 76 '(‘je,y cased ASCII ",e\'/jb"a'd atthe

An advantageous purchase enables us to offer yo B 2V6325 NPN B0V 100w 10amps T03 €125 each  FPO3T25 4 NPN 501 500ma tansitors n 14 right price. Housed in an attractive light grey case,
pealy Y Y MIA030 NPN 60v 150w 16 amps TI3 €225 each  D.L.L. pack 70p each 2 lor £1.00 this unit was originally made for ICL for use in air-

these superb condition quality printers at a fraction -
f : . ort reservation systems so only the B rt
of their original cost. The 390 Is & standard DECADE 0-9 THUMBWHEEL SWITCHES. Stackable, gold plated contacts, | ©. v Eia

Teletype printer housed in a soundproof case. dim. 33 x43 x 8 mm, 90p each, 10 for £5.50. were used. It has everything, we think, to meet
Standard features such as 80 columns, 20ma/ lf piniature Continental Saries 12VDC 4c/ 0 plug in relays £1.30 each. your most exacting requirements, numeric
RS232 interface and 110 Baud enable direct R ) keypad, upper and lower . I
connection to your M.P.U. Supplied in excellent Greenpar 50§ BNC Chass. socket single hole fixing 65p ) Ypad, uppe! . ! case, cursor controls,
condition and guaranteed in working order. C90 Audio Cassettes screw type construction 45p each 3 for£1.00 single ‘5 volt rail, serial and parallel data outputs,
Bulbs 24v 14 watt white frosted S.B.C. 8 for £1.00 plus eight LEDs mounted on the case. Supplied

Bulbs 12v 100 watt clear, base similar S.B.C. 45p each. with circuits, believed brand new, but may have
S E M ' CO N D U CTO R S.B.C. Bulb Holders All steel cad. plated panel mount easily fixed via nut and minor scratches on cases.
] G RA B BAGS. round hole, ideal disco displays, scoreboards, etc. 4 for £1.10. Only £43 50 + £1.60pp
VMOS VMPI Siliconix T03 power FET 0-60v, DC-200 mhz will drive direct _ .
% LOW PRICE CHASSIS %

from CMOS etc, £1.50 each, full date 30p.

Heavy Duty Fiat insulated Earth Braid 100-200 amp braided tinned copper
in heavy clear PVC sheath 50p per metre. £6 for 15 metres + PP£1 per 15 metres.
BULGIN miniature 6 way male chassis mount socket and matching free plug »
60p each, 2 for £1.10.

Red L.E.D.’s full spec. 0.2° 14p each. 10 for £1.25.

Red L.E.D."s!0.125" 10p each 10 for 80p)

Dynamic Stick Mics 6005 with built in on/ off switch complete with lead and
min. jack plug £1.15 each. 10 for £10.00

Amazing value mixed semiconductors, include
transistors, digital, linesr 1,C.'s, triacs, diodes, bridge
recs. etc, stc. All devices guaranteed brand new, full
spec. with manufacturers markings, fully guaranteed.
50 + BAG£2.95 100 + BAGS£5.15

MUFFIN FANS
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Keep your equipment Cool and Reliable with our tested ex-equipment TO5 HEATSINKS *Thermaloy” black anodised press on aluminium finned S B 4
o Fi"fl:‘l;"ovﬂks(‘;mé %ﬂmﬂg ‘rﬁ‘g EBS:V“M‘;M}‘I!: [Aﬁull?b‘e o REslifged St 100, A special bulk purchase engbles us Io’o"ev the above keyboard at :

W0 voita } .05 + v AC.£6.15 + pp | . - . e

55: 'mugzxusmus 4 x4 x 1?, D I 5 B A M = '/ o o LFBALL - = = lowest ever price 43 coded keys encoded into a direct TTL compatible

7 bit output. Features such as delayed strobe, 5 volt D.C. single rail
operation and roliover protection make this an absolute must for the
MPU constructor! Supplied complete with connection diagram and edge
connector, at a secondhand

“no time 1o test” 00+PP£150
pvic':":)f:mll:( £20

Still the cheapest way to superb quality print, when interfaced they will print at

£ LECTRONIC 0 15 C.P.S. and give indistinguishable copy as if typed by a highly paid secretaryl

COMPONENTS A large range of type fonts make them ideal for a[l word processor applications,
0 and even without the computer they still function as a quality electric type-

& EQUIPMENT writer. Supplied in 2 grades.

DISCOUNT 1) Good general condition with |/ O mechanics/ £295.00 + VAT

5 5 R S AiC
Due to our massive butk purchasing programme electrics may require modification for full corre- + CARR C“ys1£~; Pt 555 SUP;N CASED VERSION zar:e'as above spec. but hqusﬁd
which enables us to bring you the best possibie spondence use. Complete with interface data- - e Q ng 0 ‘I ’;‘"“ "'l'.°T‘T°“9 "‘"I:‘I ed. free standing case Unit also
bargai hi hi C.’s, Transi 2} Serviced, modified, and ready to go EN WeBIY €228 | includes an all TTL parallel to serial convertor (no details}
gains, we have thousands of I.C.’s, Transistors, . H ceiY € ete.
Relays, Cap's., P.C.B.’s, Sub-assemblies, Switches, via aculablinterface complete £355.00 + CARR 100 901 W @1°
etc. etc. surplus to our requirements, Because we with new golfball + vat o M

. ici p ACULAB parallel to IBM inter- £165.00+ CARR
don‘t have sufficient stocks of any one item to P
include in our ads., we are packing all these items face for Apple, Sorcerer, TRS80, etc. +VAT
into the “BARGAIN PARCEL OF A LIFETIME"

c:;" £27.50 +P.P.£1.85
@

Thousands of components at giveaway prices! BARGAINS GALORE! ue
Guaranteed to be worth at least 3 times what you In our walk round Warehouse A0 *‘:1;\0:‘ wl
pay plus we always include something from our ads. b HP 240v pro. sec. 23 30v @ 4 amps 2x 18y @ 1 amp £11.00+pp. £195

NOW open Monday to Saturday 9.30-5.30 gimensions &3- 321

') eoe PR 240v prs. sec. 15:0-15 @ 2 amps dimensions 37 x 2} £4.95+p.p, 99p.
'y TM 240vi110v pri. sec. 15-0-15 BvA dimensions 23" 1 17 £1.95+p.p. 30p.
All voitages measured otf joad.

| for unbeatable valuel! Sold by weight
2.5kis £ 4.75+pp£1.25 5kis £ 6.75+pp £1.80
10kis £11.75+pp £2.25 20 kis £19.99+pp £4.75

COMPUTER BARGAINS Ptugs, Sockets & Connectors Cannon ‘D’ Range
Ways Plu: Socket

NORTH STAR HORIZON, 56K Ram, [ P se0ee o 9 £1.0 €1.26

[ )
[ ]
dual double sided, double density floppys, 15 £1.17 £2.01
4 1/0 ports, software etc, as new £1850.00. | I QD N ' S g;’ £1.72 £2.58
CASE 16 Bit Processor, 16K Ram, dual 8" 20 g i
floppys V:D.U. etc. running £1250 + VAT. | Dept. PCW 64.66 Metfort Rd., Thomton Heath, Swtey. pya1l ORDER -
Telephone 01-689 7702 or 01-689 6800 INFORMATION

S H UGA RT SA800 Unless otherwise stated all prices inclusive of VAT. Cash with order. Minimum 4?’ x:; £2.45
A | ; order value £2.00. Prices and Postage quoted for UK only. Where post and 56 way £3.25
* 8 Floppy Dlsk Drlves * packing not indicated please add 40p per order. Bona Fide account orders 36 way £2.00

minimum £10.00. Export and trade enquiries welcome. Orders despatched

Al connectors easily cut to size
& day where possible. Access and Barciaycard Visa welcome.

1000 s of other connectors éx stock

as new £225.00 + VAT
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Breaking-in

The way to produce a cheap
computer is to put it all on
one board, and in one box,
a formula followed by the
Transam Tuscan.

It’s also an S100
computer, which makes it the
first such animal. Normally,
S100 bus-based computers
are described as ‘mainframes’
because of their apparent
similarity to normal’
computer industry products.
They sit in expensive boxes,
and have a minimal amount
of circuitry on each board,
thus requiring the user to buy
at least four or five boards to
get a working system.

Nigel Stride, director at
Transam, claims that the
Tuscan includes the
equivalent of five boards of
‘normal’ S100 bus compatible
products on one board. This
main board will cost £195
plus VAT.

However the really
interesting thing about it is
that it’s aimed to compete
directly with large systems
built up around PET and
Apple — as the following
figures, (supplied by
Transam) seem to show.

A PET 32k system with
dual drives and cables plus a
parallel interface would cost
£1649. An Apple 32k system
with a 16 kbyte expansion
memory and similar
peripherals would cost £1516.
A similar Tandy TRS-80
would come to £1712.

By contrast, the Transam
machine would include the
standard diskette operating

system, CP/M (only the TRS-
80 has CP/M out of the above
list,'and that’s a non-standard
version) and the S100
expandability, plus a printer
interface included as standard,
that all comes to £1505.

The machine will no doubt
be reviewed in due course in
PCW. It’s possible that it will
be so wonderful that I will
instantly agree with Sue
Eisenbach, regular
contributor to this
publication and director of
the Advisory Centre of the
South Bank Polytechnic.

Sue said enthusiastically :
“This is just what we have
been waiting for — a Z80
based, S100 computer for a
quarter of the price of a
Research Machine 380Z!”

It’s also possible that this
is one of the last chances for
a new machine to break
through into the market. As
things stand, the
Appletandypet stranglehold
on the software market is still
not complete. It remains
difficult to find exactly the
software you want for those
machines, because there’s so
much dross about, which has
to be filtered through. But
it’s also possible that breaking
the grip which Appletandypet
has on the minds of software
providers (a big market for
the software) will require
rather more competitive
pricing than that offered by
the Tuscan. In particular, the
Apple price looks dangerously
close, and at the £1,500 level,
is £11 worth the risk . . . even

o®)

The Transam Tuscan

with integral diskette and
CP/M? I'd like to see alittle
more space between the
prices.

Theirsis the
glory

The announcement of the
Transam Tuscan has been
perfectly timed to benefit
from the blaze of good
publicity for Transam which
was given by Commodore.

Commodore has approved,
and adopted, Transam Pascal
for use on the PET. The
reason is simple enough, it’s
the only version of Pascal
small enough to fit into the
maximum 32 kbytes of the
PET and leave room for a
useful user program; it’s also
portable enough to be put
onto the PET quickly and
cheaply.

Transam’s software
subsidiary TCL Software
provides the same compiler
on a CP/M diskette for £120.

Just in case the full glory
of the achievement hasn’t
struck home, it should be
noted that the Commodore
adoption of TCL Pascal is not
merely for the UK (important
though the UK may be,
taking some 20% of the world
PET sales), it’s world-wide.
No other software house had
done the work needed to get
them into a position to take
Ié}'ie3$rize. Details on 01-402

-
Plug-insorcery
The arcade game company
Exidy has sold its Sorcerer to
another American company
called Recortec, and :
presumably will become the
Personal Micro Computers
Sorcerer, when Recortec sets
up PMC as its operating
subsidiary to market it.

The most noticeable thing
about the future of the
Sorcerer as planned by
Recortec is the decision to
keep the Rompak.

Rompak is plug-in
software, normally only
offered on very cheap video
games and by Texas
Instruments on its ‘home’
computer.

It has attractions, Ian
Litterick pointed out
(Litterick is trying to
establish a micro National

p— —— —

R | Guy Kewney, PCW’s n-ewshbund, ‘paws’ his latest cocktaﬂ of product news, rumours,
gossip and speculation.

Computing Centre) because it
discourages piracy (nice for
the manufacturer) and is
quick to load (nice for the
user). But it isn’t reliable, and
it doesn’t get into high
volume, and, part of the same
thing, can’t be transferred to
other machines.

"PMC says it’s happy about
the Rompak — *“We've got
the quality problems cleaned
up now’ — but how
convincing a claim this is is a
matter of judgement. PMC
sells the Hong-K ong built
Video Genie, a $500
imitation of the TRS-80.
There are some 300,000
TRS-80s out in the field
(Radio Shack admits to only
150,000) and some 200
Genies. Perhaps we should
save the cheering for a week
or two.

Littlegreen
Apples

When: Apple becomes an Irish
computer company, will it
mean cheaper computers in
Britain? :

The question is being most
seriously asked by the people
who make the alternative
version of the Apple II, ITT.
Until the two top Apple men
— Mike Markkula and Steve
Jobs — arrived in London
recently to announce the
Apple III, the makers of the
ITT 2020 thought their
future was secure.

It remains possible that
Apple is bluffing, in order to
get better terms. But the
information that Steve Jobs
gave me has not been given to
ITT direct and that’s not the
way one starts negotiations
when one is anxious to
succeed.

The history behind the
Apple/ITT deal was, as Jobs
put it: “We were a new,
struggling company with
few resources and they were
a big consumer group with
manufacturing and marketing
ability in Europe. But things
have changed.”

Indeed they have. The
original deal provided ITT
with a finite number of Apple
IT processor boards, which
they could adapt to European
standards of power and video
and market under their own
label. When that supply of
boards came to an end, the
deal would be repegotiated.
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The natural successor to the index-card tray is the diskette
box. BFI Electronics of Surrey has introduced a box for
each size of diskette, capable of storing up to 70. It has a
clear top, non-scratch feet, and internal dividers to allow
neat storage of just a few. The boxes are said to be airtight
and lockable. Details on 01-941 4066.

According to my calcuiations,
based on hints and nods
thrown out by ITT a year or
so ago, the supply of Apple
boards should have seen ITT
through to about now.
According to Steve Jobs,
who really ought to know, no
further deal has been
arranged, and if it is, new
terms will apply. And, he said
specifically, “ITT will not
%ﬁt ,t,he rights to make Apple

The Irish plans could mean
that Apple has no need of
ITT any more. The idea is to
start with a factory in Cork,
and indeed, advertisements to
recruit staff have been
running in Eire. (A fat lot of
good they are doing, by the
way. Everybody knows that
the minicomputer giant DEC
is building a Cork factory,
and nobody knows about
Apple’s plans because, after
all, they were secret. So
everyone assumes the adverts
are to recruit DEC people).

That hiccup apart, the
initial plan is to employ
around 150 people in Ireland
by the end of this year in
what is called a peripherals
factory but at which Apple
II computers will be built.
Eventually all European
marketing will be handled
from Cork, and some 1,430
people will be employed.

Apart from ITT, another
discard of this move will be
Eurapple, the independent
subsidiary which controlled
European distribution from
its California base. Apple now
seems to share my own
unenthusiastic¢ view of this
arrangement, and is
terminating it.

As for the Apple III, it’s
more expensive, prettier and
has more characters on the
screen than the Apple II, plus
an integral diskette, and you
can also stand your book on
the keyboard while typing.
For the rest, wait for our
bench test later this year.

PETpayroll

A payroll program which will
run on a PET with either
Commodore or Computhink
disk drives is available from

Intex Datalog. It’s designed
for up to 200 employees,
plus 400 ex-employees; some
50 systems have been
installed so far, says the
maker, and the phone
number for details is Eagles-
cliffe (0642) 781193.

Seek and ye.
shall find

It was, I think, the late
Jean-Paul Sartre who refused
to give a young man advice in
a ticklish personal and family
predicament on the grounds
that if he had wanted to be
told “stand by your mother,”
he would have asked a priest
and if he had been anxious to
be told ‘“abandon home and
seduce the wench,” he would
have asked a soldier friend,
and that in asking Sartre, he
had shown clearly that he
wanted to be told “‘decide for
yourself, don’t ask me”’.

Britain’s share in the new
chip-making company, Inmos,
would appear to be in serious
jeopardy, if this logic applies
to the visit by Industry
Minister Sir Keith Joseph to
California. .

The Good Knight has had
a ﬁear or more to decide
whether he knew enough
about the semiconductor
business, and to get basic
facts. He could have asked
SRI International (and, in
fact, he did) and he could
have asked MIT in Boston
(and he did) and he could
have got on the phone to
people in California.

The people he actually
chose to ask advice from were
Intel, through the medium of
their publicity organisation
Regis McKenna. SirKeith is
not daft: he knows what
Inmos’s greatest, established,
most profitable rivals would
say if asked ‘“Is Inmos a good
idea?” He was obviously
looking for well-expressed,
informed and convincing °
reasons for changing known
personal opinions — which
had previously been in favour
of letting the NEB have the
money, to give to Inmos.

Success
elevates - like
hot air

Commodore, the ex-calculator
company which makes the
PET, has had a personality
reshuffle, with a lot of the
company’s top marketing
people bowing out.

The change should affect
American more than British
PET buyers, because two of
the UK kingpins have been
selected for elevation into the
international marketing
hierarchy.

The reason is simple
enough. PET’s marketing
practices in America have
earned it the number three
slot although it was ready
first, and was cheapest.
Tandy is first and Apple
second. In the UK, PET is in
first slot. Accordingly,
American marketing chiefs
have been given the boot, and
British ones, promotion.

It means-that Kit Spencer,
the man whose face has
appeared on many a
Commodore advert in these
pages, becomes a nearly-vice-
president. He and his Slough-
based colleague, Bob
Gleadow have been put ‘in
charge of’ international
marketing, and ‘there is a
possibility’ that they will be
made vice-presidents,
according to Dick Sandford,
now one of the very top men
in the country.

The difference between
marketing in America and
here is obviously quite
important. That difference,
Sandford says, is the fact that
in America, marketing
executives change jobs from
one silicon company to
another so fast that you
hardly have time to see them
behind the desk. It’s called
the revolving door syndrome
— an executive comes in one
side and out the other.
Sometimes, miraculously, he
turns from Clark Kent into
Superman in the process —

sometimes the transformation
is the other way.

If that is how business js
done on the West Coast, says
Sandford, his company is
going East — to the Norris-
town, Pennsylvania
headquarters of MOS
Technology. It’s there the
PET was originally conceived.
by the inventors of the 6502
microprocessor itself; their
company was bought by
Commodore.

The explanation is
interesting but lacks fine
conviction. For a start, the
factory in Santa Clara is
staying, and so is the dealer
division boss.

Insiders say two things:
one is the unkind suggestion
that all the worthwhile
marketing people available
in California have tried
Commodore desks for size
and found them
uncomfortable, and the
second, the unarguable fact
that UK marketing has done a
good job while<California
marketing has not.

Just to drive the point
home, the one thing UK
marketing has done that
US marketing has abstained
from doing is — advertising.
No Commodore advertising
has ever been placed by
Commodore in the US . . .
dealers have, but headquarters
has not. In the UK, dealers
have contribufed to
advertising. but Commodore
has coordinated it.
Impressed?

Siriuserand
siriuser

Sometime, (way back in the
middle of last year) a couple
of people with pretensions to
a sense of humour decided to
set up a partnership to do
something serious. They
started to produce micro-
processor-based professional
sound-mixing consoles and
they graduated from this into
becoming suppliers of

It may look just like computer print-out but it’s in fact a
printer cleaner. You feed it into your printer and as long as it
makes marks on the paper without its ribbon, the type is
dirty. When it comes out clean, the thpe is clean. It’s Scotch

Type Cleaner no 577: details from 3

26726.

on Bracknell (0344)
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software for Ohio Scientific
computers. This, they tell me,
they still do.

The sense of humour
manifested itself in a decision
to register the partnership as
Sirius Cybernetics, taking
their cue from the remarkable
radio series, The Hitchhikers’
Guide to the Galaxy. It has
been mentioned (the series,
not the company) on these
pages in the past.

The first prototype
console is due to appear late
this year. It’s based on the
OSI 502 processor board
which uses the 6 502 micro-
processor. The partnership,
still being quite serious, then
went on to design boards and
write utility software, both
compatible with the OSI
gear, and adding facilities
which Ohio had neglected to
provide.

The first was a pair of line
editor programs, SC101 for
the C1 Superboard, and SC
201 for the C2 and C4 Ohio
systems. These are sold via
the sole distributors, Mutek
in Corsham, Wiltshire, and
are about to be superseded
by a new, faster and more
elegant version known as
the SC-1202.

Serious things came to
an end with a jolt when the
partners found mention of
a company called Sirius
Cybernetics Ltd of
Leamington Spa. It was
mentioned in these pages
too, but the partner
concerned, Richard Elen
{who edits an audio magazine
called Sounds International, 1
think) read it in Kilobaud.
(what’s that? — Ed). It’s
another magazine. (Is there
another one? -— Ed).

That nice Mr Elen wrote at
once to his partnership’s
namesake, apologising for
having inadvertently trodden
on toes. Over to Richard
Elen.

“We wrote: ‘As it seems
that we are working in rather
similar fields (and listen to
the same radio programmes)
and as it appears that you
quite likely had the name
first, would you like us to

change ours to something
else?’ — expecting the answer
‘yes’.”

Well, continues Elen:
“Surprisingly enough, our
partnership (which had
graciously not had notepaper
printed yet, just in caseg)
heard nothing of the sort
from Mr Sirius Cybernetics
Ltd. In fact we heard nothing
whatsoever. And there was no
such company listed in the
Leamington Spa phone book
(or anywhere else, for that
matter). In fact nothing
further was head of SC Ltd
until our eyes were attracted
to a writeup in Computing
and in the June issue of PCW.
Here, SC Ltd were mentioned
as the producers of a SWTPC
compatible memory board —
but again, no telephone
number was given. Nobody
seems to have seen one of
said boards, either. Perhaps
someone can shed some light
on the subject?”

It won’t be me. I had a
phone call from Mr Cutler of
Sirius ( Leamington) claiming
to resent my suggestion that
he was a mindless jerk. I
suspected a prank: for those
who can’t get Radio 4, the
marketing division of the
Sirius Cybernetics
Corporation is defined in the
Hitch Hikers’ Guide as “a
bunch of mindless jerks,
who'll be the first against the
wall when the revolution
comes,” — quote from the
Douglas Adams’ script. One
could as convincingly pretend
innocence about a maternity
home called Some Mothers
Do Have ’em. I told Cutler as
much, and promised to
believe in him as soon as he
sent me a photograph of his
products. It still hasn’t come.

The partnership, however,
does exist and it’s a prime
mover behind the UK OSI
user group. Contact Richard
Elen and George Chkiantz at
12 Bennerley Road, London
SW11 6DS, or phone George
on 01-228 4839. Or again,
contact the distributor,
Mutek, on 0225 743289 in
Corsham, Wilts.

Wego computers has been appointed distributor for
California Computer Systems cards — including interface
cards for Apple II, plug-in audio-video attachments to PET,
and some S100 products. Details on 0883 49235.

The. ‘smallest and cheapest acoustically coupled telephone

modem on the market

, the Sendata Model 1071 weighs only

half a kilo and costs £149 from Peripheral Hardware.’
The company also imports a slightly larger, faster model

1080: details on 01-941 4806.

Sinclair/Cary
-where are
they now?

There are still people to
whom the Sinclair ZX 80 is
merely a number and a few
letters — and to whom the
news that Sinclair has settled
his fight with Chris “Spangles’’
Cary will come as a perplexing
non-informational item. For
those of you who want a full
resume of the whole fight, L
can do little better than refer
to the 12 June copy of
Computing, where there is a
long piece explaining it all
most lucidly (I wrote it). For
the rest of you, the news is
simple: Uncle Clive and ex-DJ
Chris settled it before they
went to court.

The terms of the deal are
very pleasing to both sides
and anyway neither wanted
a long, inconclusive and
most important, expensive
legal battle. Cary had set up
his new company, MicroAce,
in Orange County, California,
and was anticipating some
problems in supplying the UK
kit market; he wasn’t all that
keen on having to turn out
ready-built computers.
Sinclair, on the other hand,
was equally dubious about
supplying kits to the US
market.

Uncle Clive had nerved
himself up for the effort. He
told me, about a week before
the hearing of his injunction
against MicroAce (preventing

icroAce from copying the
ZX80 keyboard), that his
original plan had been not to
sell kits: “Then I found that
a great many American kit
buyers were asking for the
ZX80,” he said, “and we have
been very pleasantly surprised
by the low number of returns
from builders. It’s such a
simple kit that most people
manaﬁe to get it working
straight away.”

So Sinclair had decided to
try and sell kits to Americans.
It wasn’t a simple plan,
nonetheless, and the idea that

Cary might like to take on
the responsibility must have
struck like one of those
cartoon film ‘IDEA"’ flashes.

The American sales
campaign for the ZX80
doesn’t start until August,
although both Cary and
Sinclair will be showing the
device at various trade fairs
before then.

The all-important Federal
Communications Commission
approval for the micro-
computer has been given for
the Sinclair machine. It does
not broadcast more than the
strictly defined limits allow —
a situation Uncle Clive has
achieved by lining the inside
of the case and the underside
of the keyboard film overlay
with metal, turning the whole
surround into a Faraday
Cage. The Micro Ace does not
(yet) incorporate this im-
provement: however the FCC
rules don’t apply to kits until
January 1981, so this
shouldn’t prove to be a
problem. The nice thing
about the whole saga is that
one is no longer bound to
pretend that the MicroAce is
not a copy of the ZX80. The
nasty thing about it is that it
means the MicroAce will not
be sold to UK buyers for £50
after all.

And the fascinating thing
is the fact that the Americans
will be buying the system for
less than the British — despite
the fact that it’s made in
Britain — and even so,
Sinclair expects to sell no
more than four times the UK
market size in the US. He
analysed, “I think figures
which purport to show that
Americans buy ten times
what we do, or even 20 times,
are derived from products
which are launched in
America and then sent over
to Britain. The market there
is always a year, or two years,
or even three years, more
advanced, so it looks much
bigger but I've always found
that it roughly follows
population.”’

So: we aren’t getting any
MicroAces —not legally —
because Cary ‘submitted to”*
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Commodore produce Britain’s
number one microcomputer. But we
don’t stop there. We also insist on
providing comprehensive support
throughout our national dealer
network.

Our dealers can examine your
needs and demonstrate which
hardware and software will suit you
best. Their trained engineers are
always at hand and a 24-hour field
maintenance service is available.
Yourlocal dealer can tell you more
about the following Commodore
Services.

C‘ The Commodore PET

The Commodore PET computer
range covers everything from the
self-contained unitat under £500 to
complete business systems at under
£2,500.

Commodore Business

C‘ Software and Petpacks

Our software range covers
hundreds of applications. Business
software includes Sales and
Purchase Ledgers, Accounting,
Stock Control, Payroll, Word
Processing and more. In addition
over 50 Petpacks are available
covering such titles as Strathclyde
Basic Tutorial, Assembler
Development System, Statistics,
plus our Treasure Trove and Arcade
series of games.
c‘ Commodore Approved

Products
Compatible products of other

manufacturers with Commodore’s
mark of approval are also available.

Commodore Courses

Commodore offer a range of
residential training courses and one
day seminars. An excellent start.
And when you have installed your
system the PET User’s Club
Newsletter can keep you informed of
new ideas and latest developments.

and you could beon
Unless it’s a Commodore PE

LONDON AREA

Adda Computers Ltd,
\_6‘154 Ol-§z_9 5845

EC2.01-638 9319
Byteshoanmputeriand
W1.01-636 0647

€SS, SBusmess Equipment) Ltd,
E8.01-254 9293

Capital Com

1.01-63

Centralex-London Ltd,
SE13.01-3184213

Cream Microcomputer Shop,
HARROW, 01-863 0833

Da Vinci Computer Shop,
EDGWARE, 01-952 0526

L & J Computers,
NW9.01-204 7525

Home and Business Computers,
E12.01-4725107

Merchant Systems Limited,
EC4.01-3531464

Met

futer Systems,

clean Ltd,
1.01-828 2511
Mlcro Computation,
N14,01-8825104
Micro Computer Centre,
SW14,01-878 3206
Sumlock Bondain Ltd,
EC1.01-2500505
Sumlock Bondain Ltd,
EC4.01-626 0487
TL.C. World Trading Ltd,
WC2.01-839 3894
TOPS TVLID,
SW1.01-7301795

HOME COUNTIES

G.M, Marketing,
ANDOVER, 790922
HSV Microcomputers,
BASINGSTOKE, 62444
MS Ltd,
BEDFORD, 40601
Elex Systems Ltd,
BRACKNELL, 52929
DDM Direct Data Marketing Ltd,
BRENTWOOD, 229379
Amplicon Micro Systems Ltd,
BRIGHTON, 562163
RUFCamputers( K} Ltd,
BURGESS HILL, 45211
T2V Johnson (Microcomputers
Etc) Ltd, CAMBERLEY, 20446
Cambridge Computer Store,
CAMBRIDGE, 65334
Wego Compuurs Ltd,
CATERHAM, 49235’
Dataview Lt d
COLCHESTER, 78811
South East Computers itd,
HASTINGS, 426844
Alpha Business Systems,
ERTFORD, 57423
Brent Computer Systems,
KING S LANGLEY, 65056
Isher-Woods Business Systems,
LUTON, 416202
South East Computers Ltd,
MAIDSTONE, 681263
Micro Facilities Ltd,
MIDDLESEX, 01-879 4546
J.R. Ward Computers Ltd,
MILTON KEYNES 562850
Sumlock Bondain gEast Anglia) Ltd,
NORWICH, 2625/
T &V Johnson {Microcomputers
Etc) Ltd, OXFORD, 721461
HS.V Mlcmcompu(er
SOUTHAMPTON 22131
Super-Visi
SOUTHAMPTON 774023
Xitan Systems Ltd
SOUT! AMPTON '38740
Stuart RDeanL!
SOUTHEND- ON SEA, 62707
The Computer Room,
TUNBRIDGE WELLS, 41645
Orchard Electronics,
WALLINGFORD 35529

-

u

PetalectLtd,
WOKING, 63901

Oxford Computer Systems,
WOODSTOCK, 811976

MIDLANDS AND
SOUTH HUMBERSIDE

Byteshop Computeriand,
IRMINGHAM, 6227149
CPS (Data Systems} Ltd,
BIRMINGHAM, 707 3866
Camden Electronics,
BIRMINGHAM, 773 8240
Computer Servu:es Midlands Ltd,
BIRMINGHAM, 382 4171
Catlands COm uters) Ltd
-TRENT, 812380
IbeIlS
COVENTRY 86449
Jondane Associates Ltd,
COVENTRY, 664400
Davidson-Richards Ltd,
DERBY, 366803
Caddis Computer Sysiems Ltd,
HINCKLEY 6135

KETTERING 83922
Taylor-Wifson Systems Ltd,
NOWLE, 619
Machsize Ltd,
LEAMINGTON SPA, 312542
Office Computer Techniques Ltd,
LEICESTER, 28631
Lowe Electronics,
MATLOCK, 2817
Beto‘s'_l(Sy stems) Ltd,
INGHAM, 48108
Byteshop Computerland,
KOTTINGHAM 40576
Keen Computers Ltd,
NOTTINGHAM 583254
Tekdata Com
STOKE-! ON-TREN [ 813631
Systems Micros,
ELFORD, 460214
McDowell Knagg & Associates,
WORCESTER, 427077

YORKSHIRE AND
NORTH HUMBERSlDE

Ackroyd Typewriter & Addin;
Machine Co. Ltd, BRADFORD 31835
Allen Com uters,
GRIMSBY, 40568
Microware Computers Ltd,
HULL, 562107
Microprocessor Services,
HULL, 23146
Holdene Ltd,
LEEDS 459459

South Midlands Communications Ltd,
LEEDS, 782326

Yorkshire Electronics Services Ltd,
MORLEY, 522181

Computer Cen(re lShemeld) Ltd,
SHEFFIELD,

Electronic Servmes

SHEFFIELD, 668767
Hallam Computers stems Ltd,
SHEFFIELD, 6631

NORTH EAST

D sonlns(rumentl
URHAM, 66937

Currle&Mau han,

GATESHEAD 774540

Wards OfflceSu lies) Group,

GATESHEAD, 6 g

Elfton Ltd

HARTLEPOOL 61770

Fiddes Marketing Limited,

NEW CASTLE, 81517

Newcastle Computer Services,

NEWCASTLE, 615325

Format Micro Centre,

NEWCASTLE, 21093

Tripont As soclated Systems

Consultants Ltd,

SUNDERLAND, 73310

SOUTH WALES AND
WEST COUNTRY

Radan Computational Ltd,
BATH, 318483

Computer Corner,
BAYSTONHILL, 4250

Bris oIComputerCentre,
BRISTOL, 23430

C.S.S. (Bristol) Ltd,
BRISTOL, 779452

T &V Johnson (Microcomputers
Etc) Ltd, BRISTOL, 422061
Sumlock Tabdown Ltd,
BRISTOL, 26685

Sigma Systems,
CARDIFF, 34869

Office and Business Equipm
{Chester) Ltd, DEESIDE, 8!7277

A.C.Systems,
EXETER, 71718

Micro Media S sterns,
NEWPORT, 59276

J.M. Computer Services Ltd,
NEWQUAY, 2863

Devon Computers
PAIGNTON, 526303

JAD, Imegrated Services,
PLYMOUTH 62616

Business Electronics,
SOUTHAMPTON, 738248

Computer Su, S |Ies $Swansea)
SWANSEA

NORTH WEST AND
NORTH WALES

Tharstern Ltd,
BURNLEY, 38481

B+B Compuiers) Ltd,
BOLTON,

Preston Computer Centre,
PRESTON, 57684

Catlands Computers Ltd,
WILMSLOW, 52716/

LIVERPOOL

Aughton Micros s(ems Ltd,
L!VERPOOL 5 87788
E.C. Computers,
LIVERPOOL 2635738
Rockeliff Brothers Ltd,
LIVERPOOL, 5215830

MANCHESTER AREA

Byteshop Computerland,
ANCHESTER, 236 4737

Computastore Ltd

MA| CHESTER 8324761

C“tek Kg Ltd,
HESTER, 872 4682
Executive Reprographic Ltd,
MANCHESTER, 2281637
N.5.C. Computer Shops Ltd,
MANCHESTER, 832 2269
Sumlock Electronic Services
Manchester) Ltd,
ANCHESTER, 8344233
P(r)o'esslonal Comgmer Services Ltd,

D. Kippin gL d,
_SALFORD, 83‘ 6367

STOCKPORT 061-432 0708

SCOTLAND

Holdene Microsystems Ltd,
EDINBURGH, 668 2727
Microcentre,
EDINBURGH, 556 7354
AethotroIConsullanc Services,
GLASGOW, 641775
Byteshop Com uterland,
LASGOW, 2;! 7409
RoboxLtd
GLASGOW 2215401
Mac Mic
INVERNESS 712203
Thistle Computers,
KIRKWALL, 3140

IRELAND

Softechltd,
DUBLIN, 784739

Medical & Scientific Computer,
Services Ltd. LISBURN, 77533

To: a)m-r—no;i-(—)re-ﬁlf;ma—tior-l—(leare:— ________
360 Euston Road, London W1 3BL. 01-388 5702

Please send me further information about the Commodore PET.

Name B

Position

Address__

Intended application
Do youown a PET?

YES(OJ

(rcommodore

No[J

This hst covers dealers panlclpatlng inour advertising.
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The makers of this printer are Weyfringe of Cleveland

(Teeside) and it’s the Century “to meet the print-out
requirements of a wide range of microsystems’’ which
apparently means it has an RS232 interface. I am printing
the pic only out of a sense of mischief: I like the keyboard.

Details on 0642 470121,

(that is, did not contest) the
injunction prohibiting UK
sales. The question of what
we will get is vague. Sinclair
himself doesn’t say, partly for
genuinely commercial reasons
of secrecy, partly because of
his slight tendency to
paranoia when it comes to
press statements, and partly
because he hasn’t yet made
up his mind. He will offer
add-ons for the machine, is
my guess, but just what they
will be remains to be decided.

You can ignore, however,
suggestions that it’s
technically impossible to
expand the system using the
denser memory chips known
as dynamic memory.
Dynamic memory does need
refreshing if the data is not to
evaporate, and on the ZX80
micro the Z80 does provide a
refresh line which Sinclair has
used for controlling the
television signal. All these
things have been said, and all
are true. It’s also true,
however, that most dynamic
memory boards are designed
for micros other than the
Z80, and include their own
refresh circuits. One such will
be designed (by somebody)
for the ZX80, you see if it
isn’t.

It won’t necessarily be
Uncle Clive who designs it,
however, Whatever his plans
for this market, they don’t
necessarily involve the ZX80
itself. He’s described the
machine as a ‘nine-month
wonder’ — a phrase which
should not be interpreted too
literally, but which certainly
indicates his way of thinking.

By this time next year, he
expects, I think, to have sold
some 20,000 to 25,000 UK
systems, and maybe twice as
many in America; but he also
expects that this will be half
the total demand for the
ZX80. By then, newer ideas
will have arrived in the ‘video-
calculator’ market (as it

might perhaps be called). And
there’ll be many who
continue to buy because
they’ve designed courses
around the ZX80. And
people who have built
interesting software which
runs only on the ZX80 will
generate sales too, because by
then inflation and price cuts
will have brought the price of
a kit down to £50 or less,
effectively, and anybody who
wants one can have it.

At that point, Sinclair and
Cary expect the sales to tail
off quite sharply. They may
be wrong; I think there’s a
year more life in the product
than they imagine, although
of course, it won’t be at the
present, astonishing level of
sales. By the time you read
this, Uncle Clive will have
passed the 10,000 sales mark,
and Cary will have 2000 kits
in a California warehouse
waiting to go out. That’s a
remarkable performance. I
just hope somebody is
showing these figures to the
Prime Minister, who still
clings religiously to the
notion that any commercial
venture worth considering
will be done by the Thorns,
the EMIs, the Plesseys, the
Sonys and other established
giants. Sometimes, I wonder
if, if . . .well, if her belief in
the Welfare State isn’t
actually more deeply
ingrained thananybody else’s:
that Somebody Big Out
There Will Look After Us, if
we Just Give Them The
Chance.

The Currymen

The men who are going to
lead washing machine retail
chain, Currys, into the micro
age have been named as Ian
Smith, John Hubble, Geoff
Sheridan and Jim Minnis.
Smith is in charge of regional
sales for London and the

South East — which may one
day be an onerous task, but
for now it involves setting up
the Micro C micro shop in
New Malden, in south
London’s suburbs. Hubble
covers the West Midlands —
and establishes a store in
Birmingham, off Union
Street; Sheridan is covering
the East Midlands from a
Nottingham shop; Minnis sets
up shop in Bristol.

Learning the
game

That rather large company,
IBM, is widely believed to
have no part in the micro-

. processor market. True, in

America it has set up one or
two typewriter and dictating
machine shops where the
5100 range of desk-top
computers will be sold and
software services provided,
but that’s hardly a threat to
Radio Shack (Tandy).

Just as a snippet, an aside
to this month’s Ingersoll
story, I will pass on the
fascinating detail that Atari
Personal Computers will be
distributed in America by
Science Research Associates.
Science Research Associates?
It just happens to be an
educational publisher . . . and
it also just happens to be a
wholly-owned subsidiary of
IBM. It may lead to nothing
— but it’s a step in an
interesting direction.

will be available when the
company says it will be —in
August.

In this industry, products
are inevitably delivered later
than promised and not much
is thought of it. However
there was a year’s delay
between the announcement
of the Commodore printer,
and its eventual availability;
during those 12 months we
heard constant and reassuring
noises from Commodore that
the problem had been
overcome and that deliveries
were imminent. Similarly,
there was nearly a year’s
delay between the first
showing of the PET
prototype, and its full
availability .

I would assume that
Commodore has become a
different company, and has
learned from its mistakes, but
for one fact . . . an
ex-employee recently
mentioned that many of the
components needed for the
super new disk drive were not
yet even being ordered.

Of course he may have
been mistaken, but before I
announce the availability of
the 8050 I would like more
convincing evidence than the
appearance of a prototype at
the PET Show in London.
Don’t become anxious: if the
proof is readily to hand, I will
have it in plenty of time to
print it before the product is
due to be officially launched
— and no harm will have been
done.

Doublevision

The Doublevision add-on for
Apple computers, providing
separate graphics screen and
print screen, is available
through Mike Sterland’s
company Personal Computers
(it was mentioned in our

West Coast Faire report — PCW

May). Details on 01-626 8121.

This year, next
year....

I am anxious to hear from
anyone who can prove that
Commodore’s 8050 disk drive

Brain
transplant

Distribution in the UK for
Intertec SuperBrain will now
be handled by Sun Computer
Services of Hampton, Middx.
Sun has announced prices of
£2650, £1950 and

£625 for SuperBrain QD,
SuperBrain DD, and Inter-
tube products respectively;
details on 01-941 4824.

Success story

The company which owns the
software publisher Petsoft

Local networking, says chip maker Zilog, is ‘‘a means of tying
together diverse pieces of equipment simply and economically
within a local area. The lower cost system elements are
distributed, while the more expensive ones are shared.” This

is Zilog’s

CZ-2 product range, using Z-net for local

networking. Details in the UK on 0628 36131.
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Most people are confused
when confronted by the
““Micro Maze”.

We stock and advise on a wide
range of systems from the
bottom range of “micro’ up
to the “mini”’ level.

Let us be your guide.
QOur consultants can set you
on the right path and advise
as to the most cost-effective

steps to, take.

Contact our sales consultants

Peter Coleman
Jock Eggeling

ADVICE IS PART
OF OUR SERVICE

LOGIC BOX LTD

31PALMER ST LONDON SW1
01 222 1122/5492

Firstinline.

If you'e looking for an above average line
printer at a lower than average price then the WH14
from Zenith Data Systems is your first choice.

Microprocessor controlled, this compact table-
top unit can be used with most computers through a
standard serial interface. It provides hard-copy output
of your programmes as you execute them, plus handy
copies of address lines, lists and other programming
data for educational or business applications.

Features include:

® 5 x 7 Dot matrix printing

@® Clear easy-to-read images

® Upper and lower case characters

® Operator/software selectable line width:

132, 96 and 80 characters per line.

@ Sprocket paper feed with adjustable spacing

@ Stepper motor feeds allows 6.or 8 lines per

inch vertical.

® Form feed operator/computer control

@® Microprocessor based electronics

~ And at £510, exclusive of VAT and delivery
charges, the WH14 puts economy first in line too.

B Generous Ol}ijl\gl -

iscounts are available. Zemﬂl
HEATH

____[T5-] systems

For full details of the WH14, complete this coupon and
return it to:

Zenith Data Systems Division, Heath Electronics (UK) Ltd.,
Dept. (PCW 8), Bristol Road, Gloucester, GL.2 6EE.

Name = —

Company. R -
Address__ _




has reported turnover
increases, and profit increases.
For once the figures don’t
need careful analysis: they
are up 79% and 93%, to
£5.6 million and £7 20,000
respectively. Full details from
ACT at 5-6 Vicarage Road,
gdgbaston, Birmingham B15
ES:

Be smart

A school which cannot afford
to buy more than one PET
computer — by order of the
local authority — is selling its
own computer-aided learning
programs publicly to raise
money for more hardware.
The software was written by
deputy head Don Walton, and
by a ten year old boy: eight
programs are available on
cassette tape.

Details from Houghton
County Primary School in
Cambridgeshire: phone St.
Ives (0480) 63398.

Jointconcern

If you plan a microcomputer
but can’t find anyone with a
factory, then an astonishing
new company being evolved
in Bradford should be worth
a second thought.

It’s being set up by John
and Tony Martinez, together

with Bradford Council’s
economic development
department. The Martinez
brothers have been making
micro power supplies for over
a year, with their company
Microvitec. Now they hope
to make video equipment,
personal computers, and
similar hardware.

Where the deal really looks
interesting is the ‘joint
factory’idea. Bradford
Council will custom-build
factories on a £500,000
worth plot of land, either for
making Microvitec
equipment, or for a company
w%ich wants a product made
— in which case the factory
could be run as a joint
subsidiary company.
Bradford’s economic develop-
ment coordinator I N Page
has details on 0274 29577.

Courses

Courses on microprocessors
generally are beihg organised
by the City University with
the support of the IEEE.

A course on micro trends
starts on 11 September for
two days; a Pascal
programming course lasting
four days starts on 16
September; a micro evening
class lasting ten evenings
starts 13 October and runs to
15 December, and a three-

from Roxburgh Electronics.

This data storage device looks like a disk drive but it isn’t.
It only takes 8 kbytes, it takes four seconds to read that 8
kbytes, and it’s designed to interface with 8-bit micros. It’s
such a strange concept that it seems worth printing it just
for strangeness’ sake. Details on Rye (079 73) 3777

</
-

The company also makes a £280 thermal printer which can
print graphics and do video hard copy.

Microchips “are like the seven league boots in the fairy tale;

oL

those who do not have them will not win the race’. So said
the Duke of Gloucester’s scriptwriter when the Duke opened
the Micro 80 Exhibition in Northampton. Rather more
impressive was the pronouncement of one of the exhibitors,
Horizon Software, that its products (written in Cobol) for
Z80-based processors such as TRS-80, North Star Horizon
and Superbrain, are guaranteed . The soft ware is guaranteed
for a year, and if legislation causes changes, these will be
provided even after the warranty period expires. In the pic
with the fairy tale Duke is M Shafique, the director of
Horizon Soft ware, who makes this promise.

day introductory course on
micros runs from 29 to 31
October.

They 're not all in London:
for details, phone 01-253
4399, or write to Eileen
Baker, room E511, Micro
Laboratories, City University,
Northampton Square,
London EC1V OHB.

i?EMové them

In writing a program, the
programmer tries to make
sure that there are lots of
REMarks and spaces (in
Basic) to explain what each
section of code is doing. The
importance of these cannot
be overstressed, say software
experts — so a product which
diligently removes them
sounds a bit strange.

The product is a software
package called PACKS from
Data Associates of
Framingham, Massachussetts;
it removes REMarks and
spaces so that programs will
load faster and run quicker. It
runs on Tandy TRS-80
micros, working with
diskettes. Details of this $20
product from Box 882,
Framingham, Mass 01701,

Between the
DECs

A piece of computer
hardware which could open
up a corner of the micro
market to the minicomputer
giant, Digital Equipment, has
been launched in the UK by
micro distributor Sintrom.

It interfaces the ‘skeleton’
of DEC’s universal PDP-11
computer range — the
skeleton being the layout of
wires behind the computer,
(and called the Unibus) — to
the company ’s microprocessor
LSI-11 range; this uses
something called the Q bus.

Sintrom’s device is the
Qniverter,

In so doing, it goes some
way to overcoming one of
the hardest problems to be
encountered in converting
from one Digital Equipment
system to the other — the
block formed by the
operating software. DEC
software is so complex that
programmers trained in one
operating system find it
impossible to transfer to any
alternative, especially when
there’s the problem of
incompatible hardware to
overcome.

Sintrom claims that its
£450 device will allow
Unibus devices — printers,
disks and so on — to be put
into LSI 11 microsystems, for
which special Qbus
peripherals are not so readily
available and it also allows
cheap LSI-11 controllers to
be added to an existing
Unibus system.

If and when the world
puts the LSI-11 on one chip,
this device could be a way of
circumventing Digital
Equipment’s control of its
market through patents on
the Unibus.

The Qniverter is made by
Able Computer, but Sintrom
will give full details;
they re on Reading (0734)
85464.

Cytek seminars

Cytek has transferred its
microcomputer software and
systems business to Old
Trafford, Manchester, and is
planning evening seminars for
Manchester and Liverpool,
with Leeds a future
possibility. Details from Sue
Matthews on 061-872 4682;
the new address is
Sandringham House, 9
Warwick Road, Manchester
M16 0QQ.
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. YANKEE DOODLES

Tom Williams, our man in Silicon Gulch, brings the latest look at what’s happening on the US
micro scene

Some of the industry’s lead-
ing figures recently gave us a
candid and revealing insight
into how they see their
companies and the micro
industry in general both now
and in the immediate future.

Speaking at the third
annual Rosen Research Per-
sonal Computer Forum in
New Orleans were Steve Jobs
of Apple, Chuck Peddle of
Commodore, Bill Gates of
Microsoft, John Roach, vice
president of Radio Shack,
Allan Alcorn of Atari, and
many others. These repre-
sentatives of the industry
showed general agreement on
how the personal computer
imarket had developed and
where it was headed. They
even managed to be rather
uncertain about the same
things, but more on that
later.

“ ..personal
computers

should be seen
as tools which
amplify
the natural
capabilities of
the human
mind.”

Some very interesting
observations were made by
Apple’s Steve Jobs on what
he understood by the term
‘personal computer?, and how
he perceived the personal
computer beginning to pene-
trate large corporations. A
computer is a ‘personal com-
puter’, according to Jobs,
when a one-to-one relation-
ship develops which gives the
user a feeling of indepen-
dence and power that he
could not experience in a
large data processing environ-
ment or which-wouldn’t be
possible without the aid of
the computer, To achieve this
relationship, Jobs said,
personal computers must in-
clude general purpose
capabilities, especially data
and word processing. The
‘nuts and bolts’ must be
shielded from the user in such
a way that the machine itself
recedes into the background
and the user sees it solely as
tool for his particular task.
On the bottom line, Jobs
says, personal computers
should be seen as tools which
amplify ‘the natural capabili-

ties of the human mind’.

A market for such per-
sonal computers is beginning
to open up in really large
corporations because certain
employees are beginning to
recognize the value of these
machines for their profes-
sional needs. Thus, one em-
ployee may bring his own
computer to work and begin
using it for his job. This will
attract the attention of others
in his department who will
start talking about how much
easier such a machine would
make their lives. Eventually,
someone will get the ear of
middle management and a
number of machines will be
approved for purchase. Then
other departments will want
some. At that point purchas-
ing will say “Wait!” and will
approach the manufacturer
for volume pricing. At that
point the personal computer
has done its insidious work
and has worked its way into
the giant corporation,

There is at last a perva-
sive realization in the indus-
try that software has become
the most important factor in
the personal computer
market. The slogan ‘software
sells hard ware’ has given way
to, ‘software defines the pro-
duct’, a phrase coined by Bill
Gates. All manner of manu-
facturers are now clamouring
for major software houses
to adapt quality software
packages to run on their
machines,

In a sense, this has limited
the possibilities of smaller
software firms getting a
major part of the market to
those that already have access
to the manufacturer’s distri-
bution channel, As an
example of this, Microsoft,
which started by su%plying
systems software an
languages to manufacturers
and OEMs, has recently
opened a consumer products

“ the personal
computer has
doneits

insidious ,,
work

—
o=

division.

Dan Fylstra,of Personal
Software, another major
US software house, discussed
the costs involved in produ-
cing a finished software pro-
duct. The most critical con-
sideration, according to

Fylstra, is the people involved
in writing and debugging the
code. Productivity among
programmers varies enor-
mously, and the man-hours/
weeks/months is the major
cost of a software product.
The biggest danger to quality
software products, Fylstra

14
Software
piracy -that
supposedly
innocent
trading
between

friends”

says, is still software piracy
— that supposedly innocent
trading between friends.

Most of the participants
in the Forum were pretty
clear about their perceptions
of the market. They could
predict what types of
machines would be in
demand from the small
business and professional
user, and companies such as
Appie (for small business)
and Hewlett-Packard (for the
professional) are adjusting
their strategies accordingly.
But there was one segment of
the personal computer
market about which the par-
ticipants seemed to have only
vague ideas, and this was the
so-called ‘home market’.

Jeff Rochlis of Mattel
made the very sage observa-
tion that in order to appeal to
the mass consumer, a home
computer had to provide a
clearly perceivable value that
was unique and not a duplica-
tion of some other service,
And, he said, it had to do this
for under $500. But when he
came to talk of exactly what
that clear value should be, he
gave no clear answer, only
nebulous mentions of “educa-
tion, individual finances
communications, etc.” This
does not reflect any clearly
focused idea of the home
market which is to be
pursued. Nonethless, Rochlis
announced that Mattel had
already spent over $10
million to develop its Intel-
livision home computer; they
know there’s a market out
there somewhere, but they’re
not quite sure just where it
is.

A number of interesting
announcements were made
at the Forum, one of them

being that Radio Shack
would be marketing a home
videotex terminal. The ter-
minal, which contains a
modem to plug into the
phone and attaches to the
aerial socket of a television
set, has a colour display of
32 characters and 16 lines.
It was developed in co-
operation with the US
Department of Agriculture in
an experiment called ‘Pro-
Ject Green Thumb’, This was
a Videotex service for farmers
in Kentucky which would
allow them to access weather
reports, listings of latest farm
prices, advice on what crops
to plant, news, and so on,
over a Prestel-like system.

Now Radio Shack has
entered into an agreement
with CompuServe, which
operates one of the two US
nation-wide personal com-
puter networks. Under this
agreement. Radio Shack will
be sole retail distributor for
CompuServe, and CompuServe
is adjusting its display format
to be compatible (including
colour) with the Videotex
terminal by Radio Shack.

In another announcement,
Ed Roberts, president of
Zenith Data Systems,
announced that Zenith had
been working in a mutual
development project with the
Massachussetts Institute of
Technology to develop a 16-
bit multi-user micro-
computer based on the
Motorola 68000. An opera-
ting system similar to the
Unix system developed by
Western Electric Bell Labs
had been developed by MIT.

Roberts said that the new
machine would have from 7
to 8 Mbytes of RAM, a
microprocessor-controlled
high resolution graphics dis-
play and hard disk storage
comprising 10 Mbytes fixed
and 10 Mbytes removable
storage. The machine, proto-
types of which will be
available later this year, seems
to reflect Zenith’s belief that
there is still a market for
high-end machines in the
microcomputer industry.

Roberts added that
Zenith, which purchased
the Heath Company about a
year and a half ago, was
working on its own version
of a home computer. This
machine would be sold
through the regular Zenith
distribution channel of
consumer electronics
stores, which in the US is
also the outlet for the huge
Zenith line of televisions
.and stereos.
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Why PETSOFT
Business So

WORDCRAFT

WORDCRAFT A true Word Processor for
the 32K PET. Wordcraft is a genuine word
processing system, easy to understand and
use, but containing all the facilities
normally found only on more expensive
dedicated Word Processors. Features
include scrolling in both vertical and
horizontal directions (to overcome small
screen size), up to 117 characters wide and
98 lines deep for a full page of text. Written
entirely in machine code for speed and
compactness. Truly the Rolls-Royce of
PET Word Processors. Send for brochure.
£325 on CompuThink Disk system.

ACT
PURGHASE

LEDGER

ACT PURCHASE LEDGER £120
Developed by ACTs own software teams
this comprehensive package includes full
facilities for the maintenance of the
Purchase Ledger, the preparation of a list of
outstanding balances and printing of
remittance advices. The system produces
the following printed results: Audit List,
Aged Creditors List, Control Accounts,
Purchase Ledger Record, Remittance
Advice Cheques and Payments List. For
32K PETs. Full manual supplied.
Brochure available on request.

£120 on Commodore Disk. £95 on Cassette.

ACT SALES LEDGER A powerful
system developed to ACTs own high
standards. Provides full facilities for
maintenance of the Sales Ledger,
preparation of a list of outstanding balances
and printing of statements. All data
including new customer details, invoices,
credits, cash and transfers are entered
under step by step guidance on the display
screen. Printed results include Audit List,
Aged Debtors List, Control Accounts and
Statements. For 32K PETs. Full manual
supplied. Brochure available on request.
£120 on Commodore Disk. £95 on Cassette.

PAYROLL 200 Comprehensive, easy-to-
use package for small businesses with up to
200 employees. Facilities provided include
Holiday Pay, Sick Pay, Bonus Payments
and two rates of overtime, as well as
allowing a ‘Standard week’ to be specified
for each employee. Weekly and monthly
summaries are provided and amendments
necessary because of a Budget are made
very easy. Prints wage slip and coin/note
analysis. Tax & NI are computed
automatically from knowledge of
employees codes. Update service available.
Full manual provided.

£50 on Commodore or CompuThink Disk.
Cassette system also available at £25

STOCK
GONTROL

STOCK CONTROL Powerful and
flexible stock system with full facilities for
recording and control of stock information .
An audit listing is automatically printed
which itemises all transactions including the
entry amendment and deletion of master
stock information, issues receipts, allocatior
purchase orders . Printed reports include
Full Stock Control, Stock Valuation,
Reordering Report, Audit Listing, The
system is highly flexible .

£50 on CompuThink or Commodore Disk

PETPLAN

BUSINESS
SIMULATION

PETPLAN BUSINESS SIMULATION
Petplan is a general management business
simulation game which is exciting to play.
Already it is widely used by colleges and
Industrial Trainers to teach the skills
needed to run a business. The program
creates the model of a manufacturing
company; you take the decisions. You will
need to hire workers, invest in plant and
premises, set advertising budgets and
prices. At each stage screen reports (which
may be printed out) show the results of
decisions as they take effect. 50 page
manual and voice guide on cassette. For
32K PETs.

£60 on Cassette.
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VISICALC

PROBLEM SOLVING
SOFTWARE

VISICALC PROBLEM SOLVING
SOFTWARE Acclaimed by the press as
the most outstanding piece of PET software
yet written, VisiCalc is a new breed of
probiem solving software that takes the
hard work out of planning, projections and
costings. Once your first projection is
complete, you are ready touse the powerful
recalculation feature. It lets you ask “What
if’, examining new options and planning for
contingencies. What if sales drop 20% in
October? Just type in the sales figures and
VisiCalc instantly updates all other figures
affected by October sales. Invaluable to
businessmen and students alike. Full
manual supplied. Available late June.
£125 on Commeodore Disk.

Petsoft sell more programs in Britain than
anyone else, for two simple reasons:

Quality and Value!

You will find Petsoft programs on sale in more than 200  Petsoft is backed by the resources of Applied Computer
computer shops throughout the country, and in many Techniques Lid., Britain’s leading computing group.
more all over the world. We invite you to try them. With over fifteen years experien;e of developing
If you can’t find the program you need, contact us business software, ACT has a reputation second to none
directly. We offer over 200 titles ind can supply you !0 the industry. That is your guarantee.

directly. We will even take credit card orders over the If you would like more information on any of the
telephone. Since we normally carry all programs in programs mentioned on these pages, clip out the
stock xyou won’t have long to wait. coupon. We will see that a free copy of our complete

PET is the trademark of Commodaore. PET software catalogue reaches you without delay.

Some other PETSOFT products described in our catalogue:

e

Programmers Toolkit£55 User Port Sound Generator £27 2

Plug-in ROM Chip adds nine useful commands for Talking Calculator program, electronic
to PET BASIC including RENUMBER, music etc. With volume control.

, FIND and APPEND. .
GEEEERD M, FIND an 76 Common Basic Programs £15 /
Talking Calculator £10 Adam Osborne & Associates classic

Calculator program with synthetic speech- via collection of financial and mathe- 2
matical programs on cassette. Q-& C‘éﬁ‘

user port sound generator.

Micro Pools Package £20
A scientific approach to winning the Football
Pools, on cassette. B

6502 Assembler Tutorial £25

How to program in 6502 Assembly
language. On CompuThink or

Commodore Disk. e

Presto Digitizer £42 @N’
Electronic tablet accepts

handwritten input 0\““\1
for the PET. <
oF
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'COMMUNICATION

Sharpreminder

I recently purchased a Sharp
MZ-80K personal computer
(an excellent unit) but I have
not yet seen any MZ-80K
programs in PCW. I realise
this is a fairly recent micro,
but I’'m sure there are a num-
ber of MZ-80K usets who
would like to see programs in
your magazine,

I wonder if any programs
such as the PET, TRS-80, .
Apple, etc, can be modified
or is it possible to make
a conversion sheet to modify
PET programs to Sharp.
Keep up the good work with
an excellent magazine.
Martin Regan, Southport,
Merseyside

The fact that we publish so
many PET programs is a
reflection of the PET’s
market dominance. We have
published MZ-80K programs
in the past and well publish
more if we receive any.
which satisfy our ‘quality/
novelty’ criteria (see last
mbnth’s PCW) — Ed.

Anomalies
explained

I read with interest your
reviewer’s comments in the
June issue on the results of
the disk tests applied to the
TRS-80 Model II; he men-
tioned that the tests to
access a sequence of records
in reverse order took slightly
less time than the same
accesses performed in the
more usual forward sequen-
tial manner.

- I looked back through
similar reviews in past issues,
and in fact the tests acces-
sing records in the reverse
order.generally do take
slightly less time. The excep-
tions were instances where the
forward sequential pass took
a surprisingly short time to
run, typically less than a
quarter of the time expected.
The following suggested
explanation is based on consi-
derations applied when sizing
large mainframes and their
application programs to
estimate run-times and re-
source utilizations. The basic
ideas are the same because
the micro’s floppy. disk is
similar, though smaller and
less sophisticated than its
non-floppy multi-platter
brother, 3

As explained in the review,
the tests were conducted on
an.otherwise empty disk. So
most forward sequential
accesses would be to the next
sector in the same track, and
only occasionally would the
head have to change tracks.
However, the speed of rota-

tion, and the time taken to
do the minimal amount of
processing between accesses,
would normally be enough to
place the head beyond the
start of the next sector. The
micro then has to wait for
the sector to come round
again. The cycle time per
forward access therefore is
that for a complete revolution

lus a sector, whereas that

or reading or writing back-
wards through the file would
be the time for one sector
less than a complete revolu-
tion.

Those machines in which
the forward sequential tests
took a remarkably short time
presumably did so because
the minimal processing
between each access was
completed before the begin-
ning of the next sector was
reached. However, most
application programs would
contain more than this mini-
mal amount of processing,
and would then require a full
revolution of the disk, for
which the shorter forward
sequential disk test timings
would be most misleading.

Jd M Barnes, Enfield, Middx.

Disabledgroup

The British Computer Society
has a Committee for the
Disabled, among whose aims
are the development of
computer-based aids for the
disabled.

There is in this country a
number of people developing
aids for sufferers from almost
every kind of disability, and
the advent of the micro-
computer has accelerated the
trend to new-inventions. So
far there has been far too
little done by way of provid-
ing a-means whereby such
people can get in touch with
each other and find out what
has been done and what is
being attempted; indeed, a
wheel has been re-invented on
occasion. Many aids have
been invented and developed
‘“‘one-off” by the inventor for
himself or for a friend or rela-
tion. Such an inventor could
have gained help from
contact with others working
on the same problem or could
have helped others working
on the same or a similar pro-
blem. As a first step towards
the information service which
we believe esential, the sub-
committee is collecting the
names and addresses of
people and organisations
working in this field ; we
should be very glad to hear
from any who are interested
whether as sufferers, inven-
tors or manufacturers. We
feel sure that this is not
merely a national problem
and are seeking similar help
via organisations for informa-

tion science in most of the

English-speaking world.

May I, through you, ask
any who could contribute, or
even who wish merely to
comment, to get in touch
with me, Helen Townley at
117 Wickham Chase, West
Wicham, Kent, BR4 0BQ

Tangerine
dream

A word of praise for Tanger-
ine Computers. I ordered a
Microtan 65 Computer for
my son’s birthday.

A few days before it was
due I asked my wife to give
them a ring to find out if it
was in the post. They told
her there was a breakdown
somewhere on the line and it
would be delivered in a week
or two.

So, the next day I tele-
phoned the firm myself; a
gentleman in a firm and
civilised way calmed my
primitive pent-up anger and
let me explain my position.
After listening to me he
told me there must have been
a break in communications;
“Cliche”, I thought. He told
me he would ring me back in
an hour’s time, which he
did. Not only did he find me
a computer but had arranged
for it to be sent to me at my
local station the next day in
time for the birthday.

That’s what I call a good
service, which I have never
come across in this day and
age. The attitude usually
seems to be — we haven’t
got it, but there are plenty of
people on the waiting list.
Derek Clewley, Boreham-
wood, Herts.

Coupler
addresses

I would be grateful if you
could supply me with the
addresses of the firms supply-
ing the acoustic couplers and
modems as described in your
May edition,

D Lindsay, Chester

Several readers have asked for
these, so here they are:
Anderson-Jacobsen, The
Estate Office, Station
Approach, Shepperton,
Middx TW17 8AP. K&N
Electronics Ltd., Cordwallis
Street, Maidenhead, Berks.
Modular Technology, PO Box
117, Watford, Herts WD1
4PD. Peripheral Hardware
Ltd, Link House, Pool Close,
West Molesey, Surrey KT8
OHW. Post Office, Postal HQ,
St Martins-le-Grand, London
EC14. Transdata, 11 Garrick
Street, London WC2 — Ed.

PCW welcomes correspondence from its readers. Be as brief and concise as possib]e and please add “not tor
publication’ if your comments/questions are to be kept private.
Address letters to: “Communications”’, Personal Computer World, 14 Rathbone Place, London WIP 1DE.

MK14 surprise

In the June PCW L V Cooper
states that the MK14 uses
FFF7H to FFFFH as RAM
instead of OFF7H to OFFFH.

This is unfortunately not
the case, but even if the
monitor did require memory
at this location, the MK14
would still work properly as
these nine locations are just
used to hold images of the
SC/MP registers before and
after execution of a user
program.

The critical RAM address
is the 18 bytes from OFO00H
which must be present for the
monitor to work at all.

The reason that the SC/MP
micro has only 12 address
lines is that the internal logic
will only process 12 address
lines.

What this means is that if
an instruction (of any type)
references what would seem
to be an address outside of
the current 4k block, the
carry or borrow to the
address line 13 is ignored.

~ So the monitor instruction
at location 000BH, CO F2
(LD —E) loads from OFFEH
and not FFFEH as might be
expected.

Here’s a surprise program
for MK14s. Load and run at
OF12H.

f12 CO
f16 FO
fl1A FO
flE 1F
f21 8F
f25 D4
f29 C4
f2F C4
£35 C4
3B C4 8F
f41 B8 EA C9
f47 90 C9

For the best effect, turn the
lights off!

G Phillips (MK14 Users’
Group), London NW9

3C
37
34

00
8F
8F

Powerpack

In answer to the question
about the Powertran Club

in the June PCW, there is
such a club and those interes-
ted should apply to Mr P L
Proberts, 50 Cromwell Road,
London SW19 8LZ. The
annual subscription is £5
(which includes a monthly
newsletter]f and they also
have details of the Mk III
monitor,

C J Pink, Rainham, Kent

Bouquetsand
Brickbats

Your magazine “Hits the
spot’’, as our American

friends would say, so I'm
glad to join up for a year.
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COMMUNICATION

What I like about it is its
extrovert attitude. Personal
computing is a fast moving
subject and it doesn’t do any
good to be parochial. We
need to know all about
developments in the USA
(especially California) and
in Japan too. Your recent
article on the 5th West Coast
Computer Faire helped a lot.
But you get a brickbat
along with the bouquets for
the Benchtest on Hewlett-
- Packard’s HP-85. Guy
Kewney’s article was
very informative but I think
he missed a point — or per-
haps indeed he made it when
he wrote that ‘“The business
user would do better looking
elsewhere. . .”’. This machine
is quite clearly designed for
the scientist and engineer.
These professionals need
technical software, not
business software. They want
for example packages for
statistics, engineering,
numerical methods etc. The
quality of software is a big
factor in people’s purchasing
decision. Could we perhaps
have more information in
future on this aspect?
QSE Didcot, Oxon (Real
name supplied).

Yes, you’re dead right — we
should serve the scientific/
engineering community
better. We would like to hear
from people who feel that
their experience and writing
ability could help us remedy
this situation — Ed.

-

Tapetips
I have recently acquired a
Viatron System 21 together
with a matching tape drive. If
any of your readers have any
relevant manuals they would
be willing to loan or general
information they could pass
on regarding this and any
other Viatron equipment, I
-would be very grateful. If
there is anyone else out there
struggling with one of these
things perhaps we could get
a Viatron users’ group going.

Also, is there a 6800
(specifically MEK 6800 D2)
group still going somewhere?
P A Dion, London NW3

Groupgrovel

We were very pleased to see
a review of the OSI C2-4P in
PCW April 1980. Apart

from the sheer pleasure of
seeing a British magazine
even mention OSI equip-
ment, it was good to see such
an objective review in your
pages. Your reviewer’s com-
ments on OSI’s ghastly docu-
mentation were particularly
apposite; this is one of the
areas that we, the UK OSI

User Group, are working

on. We are intending, among
other things, to produce our
own Challenger ‘manual’ in
the near future: a kind of
‘everything you wanted to
know about the Challenger
but couldn’t find easily in
the manual’.

QOur current Newsletter
includes a modification to
give the Superboard a display
more like the C2 instead of
its normal, somewhat ugly,
32x32 (if you’re lucky)
format.

Keep up the good work
with a great magazine: and
please cover more OSI infor-
mation in the future — no-
one else seems to know about
them!

Richard Elen/George
Chkiantz, OSI User Group,
London.

The big time

I recently ran your Basic
Benchmark programs on the
University of Manchester
Regional Computer Centre
(UMRCC) CDC Cyber 72
system. The system is based
on a Cyber 72 for under-
graduate teaching at both the
University of Manchester and
at UMIST as well as two
other systems comprising an
ICL 1904S and a 1906A,
each of which fronts its own
CDC 7600. The 72 is mainly
used to provide interactive
facilities and as a result sup-
ports over 120 terminals
distributed over both campu-
ses; it has a 60-bit word
length and utilises a three-
address instruction format.
The Benchmarks were run

under the NOS 1.3—485E
operating system using the
Basic subsystem and the
times quoted include the
compilation time.

Bench- Time

mark seconds)

.060
0.056
0.088
0.085
0.132
0.242
0.329
0.409

If you think these are fast
then a note in the UMRCC
Cyber 72 User Manual will
change that — in trying to
convey an image of the Cyber
72’s power, it states that the
72 has approximately 1/20th
of the computing power of
the CDC 7600!

N Davies, Manchester.

W=D UL Lobo =

Gulp! I suppose we’ll now
have someone running the
Benchmarks on a Cray 1!
But your timing for BM8
looks wrong — it should be
lower than the time for
BM7 — Ed.

= .
Conversion
wanted
I recently bought an OSI
C1P which I want to use
with a Teletype 28 ASR so
that I can both obtain hard
copy and read in programs
using the Teletype’s paper
tape reader. Do you know
where I can find an ASCII to

Baudot conversion table?
P Knight, Sevenoaks, Kent

Does this help? — Ed.

Symbol Baudot AScIl
A—Z 1—26 65—90
Space 31 32
1 45
2 2 63
S 3 58
3 5 51
% 6 37
@ 7 64
8 9 56
( 11 40
) 12 41
. 13 46
. 14 44
9 15 57
0 16 48
1 17 49
4 18 52
> 19 39
5 20 53
7 21 55
= 22 61
2 23 50
/ 24 47
6 25 54
+ 26 43

Baudot uses 29 as a letter
shift and 30 as a figure shift
— hence the duplication of
codes 1 to 26.

Calccounters

The following points may be
of interest to Mr Buckley
(‘The Forgotten Interface’,

I left a whole slab of chocolate right there on my desk....

— .

Computer Answers, PCW
May 1980):

— just for raw number-
crunching capability a

Texas TI-30, or any other
cheap non-programmable
scientific calculator, is a
wiser choice than a TI-58
for interfacing with a micro
or some other device (never
forget Murphy’s Law!).

— built-in debouncing in
pocket calculators makes
them very slow at the input
interface, typically no

faster than .1 or .2 seconds
per input signal (either every
single digit or function).
Thus, the UK 101, with its
fast 8k Microsoft Basic, will
usually do better all by itself
than if trying to borrow help
through a ‘tortoise’,

I must add that I use as
an alarm timer/seconds
counter a battered Sinclair
Cambridge (remember
them?). I could set it to ring
a few years from now (if the
batteries lasted that long
...), and, when not counting
time, it still performs happily
as a desk-top four-function
calculator. Nevertheless, I
wouldn’t dream of interfacing
my TI-58 to my Ohio Super-
board — and I think I would
succeed in interfacing them,
if I cared to, without really
‘removing’ the TI-58’s key-
board, as Sheridan Williams
thinks-necessafy.

Finally; as to Sheridan’s
suggestion of electro-
mechanical ‘key-pressers’ to
interface computer LSIs to
programmable calculator’s
chips, I wonder if he would
be thinking also of using
thermionic tubes to latch
the ‘key-pressers’ — the
resulting dinosaur might even
work!

S Sa Nogueira, Lisbon,
Portugal
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The early SuperBrain adverts seemed too good to be true — then subsequent delays in its reaching
the market place sparked off rumours of trouble. Now that the SuperBrains are here, do they live up to
those original ad claims? Sue Eisenbach investigates. . .

Hardware

The Superbrain QD is a single unit per-
sonal computer weighing approximately
23kg and with physical dimensions
54cm wide by 57cm deep by 37cm
high. Both in appearance and weight it
seems like a VDU and, in fact, Intertec
do market several VDUs in the same,
attractive, white and grey structural
foam case. However, in performance
terms, it is, of course, a far cry from the
humble glass teletype. The top of the
case is attached to the base by means
of four securing screws. Inside, the sys-
tem is seen to be divided into four self-
contained modules — the keyboard/
CPU; the disk drives; the shielded CRT
and the power supply. All are easily
accessible without further fiddling

except for the disk drives which require
the release of another two fixing screws
(each) before they are detached and
available for inspection.

The heart of any SuperBrain is the
CPU/keyboard module. This con-
tains two 4 MHz Z80As — one to handle
the processor and screen I/O while the
other takes care of disk I/O. The Super-
Brain QD comes with 64k of dynamic
RAM as standard (32 4116s) whereas
an ordinary SuperBrain comes with 32k
as standard but with sockets for another
32k. The machine also has 1k of static
RAM for use by the second processor
and 2k of ROM for bootstrapping at
power-up. The rest of the board con-
tains the character and keyboard enco-
der circuitry, the disk controller
(FD1791) and the communication elec-

tronics — including two serial ports
(switchable synchronous or asynchro-
nous) which are under software control.
Thus baud rate, parity, the number of
stop bits and the transmission mode can
be set from the keyboard. A 22.pin
cable connector handles power and sig-
nals and a second 40-pin Z80A data bus
connector is available for future exapan-
sion. At the moment, according to the
documentation, a Centronics compati-
ble parallel interface can be connécted
directly to this bus. Also promised (but
not yet available) is an S100 bus adapter
to allow the attachment of a single
S100 board inside the SuperBrain case,
next to the disk drives.

The keyboard generates the full 128
ASCII character set. The 76 keys
include a separate numeric pad with a
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row of cursor control keys and an alpha-
lock. A nice feature is the pair of red
keys at the lower corners of they key-
board. When depressed singly these have
no effect; when depressed together how-
ever, the system re-boots itself —a two-
handed operation which makes an
accidental re-boot very hard to do. The
only way I could get the screen to clear
was “L*K”J (where * = ‘control’),
which is not ideal.

The CRT consists of a 30cm P4
phosphor tube mounted in an alumin-
ium chassis whose screen displays 24
lines of 80 characters. The white
characters on a grey background are
composed of a rather cramped 5x7 dot
matrix on a 7x10 character field. The
result is that some of the lower case
letters are somewhat unconventionally
formed, especially those requiring des-
cenders — the whole gives a vague
‘ransom note’ impression. The video cir-
cuit is mounted in the base of the CRT
chassis and is easily accessible.

The SuperBrain QD is supplied with
twin Shugart double-sided, double-
density mini drives (Model 450) which
on the review machine were completely
reliable and noticeably quieter than
single-sided drives. Each disk holds 338
kbytes formatted (700k unformatted)
in G8 sectors at 512 bytes/sector —
which makes the reading. of normal 128
bytes/sector disks rather complicated.
Average access time is 250 milliseconds
(35ms track-to-track) with a transfer
rate of 250 kbits/second from 300 rpm
drives.

The 240 V power supply is fitted in
Britain. Bad placement of the trans-
formers can cause a screen waver but
| the review machine’s transformers were
all fitted behind the drives and caused
no discernible interference.

Software

The system boots in with

“64K SUPERBRAIN QUAD DENSITY
DOS VER 3.0 FOR CP/M 2.2”

at the top of the screen. Along with
CP/M 2.2, the review machine was
supplied with both the compiler and
interpreter for Microsoft’s MBasic 5.0,
Digital Research’s new PL/1 compiler,
SORCIM Pascal/M and Wordstar. Super-
Brain’s operating system contains
several utility programs to deal with,
for instance, the conversion of 128
bytes/sector disks to the 512 bytes/
sector required by the latest DOS sys-
tem. I never actually succeeded in get-
ting this one to work — the program
always failed with a ‘disk not ready’
message, so it can’t be as straightfor-
ward as it seems and certainly more
complex than on some other machines I
have used. The two serial ports, on the
other hand, can be easily re-configured
by means of the program CONFIGUR,
whereby the baud rate, parity etc. can
be changed simply by selecting the re-
quired value from a menu.

PIP contains two functions, INP and
OUT, which, according to the manual,
allow the SuperBrain to be connected
(and to behave as a dumb terminal)
to another computer or to permit the
transfer of ASCII or Hex files between
the two machines. After some hours of

- struggling to make the connection with
an LSI 11 according to the manual, I
phoned Encotel, who had provided the
review machine, and discovered that an

A trepanned SuperBrain — note the heavy shielding between CRT and disk

drives.

extra signal was required to make con-
tact with the SuperBrain.

Once that was accomplished I had
no trouble connecting up and transfer-
ring files from the LSI 11 to the Super-
Brain via INP.

There is a size limitation of 25k per
file and this must contain all the dia-
logue between the keyboard and the
remote processor, as well as the file
data itself. It is, of course, necessary to
edit this dialogue out to return the file
to its original state. I was also able to
use the SuperBrain as a dumb terminal
via INP, although the SuperBrain was
not as dumb as I would have liked.
The connection could be broken for
instance by rapidly striking one or more
of the keys, in which case PIP was liable
to abort. Fortunately, upon re-connec-
tion, everything was usually all right.
Another way to break the connection
was to attempt to list rubbish (e.g.
a binary file) on the screen in which
case PIP again would abort, but the LSI
would continue listing out to nothing.

OUT should have enabled the trans-
fer of files from the SuperBrain to the
other machine. After failing to get this

to work, I was informed that this ver-
sion of OUT contained a bug, the patch
for which was still on its way from

.America.

The BIOS portion of DOS is provid-
ed as a source program to simplify
modifications to the peripheral drivers.
The Basics have already been reviewed
by me elsewhere (quite favourably in
PCW December 1979 — Ed), so we pass
to the latest Wordstar which contains
the nice feature of displaying a direc-
tory listing just before you load the file
in, so that forgetful operators can
remind themselves of the precise name
of the file they require without having
to return to operating system level.
You can also switch disks (the ‘logged —
in disk’) without leaving Wordstar —
so that you could keep all the text files
on one disk, and Wordstar itself, write- |
protected if necessary, on another. Long
sessions could ensue without ever
leaving Wordstar or having to re-set all
those editing parameters — the package
becomes more like a full operating sys-
tem every time I use it!

Pascal/M is a fairly large Pascal com-
piler requiring at least 56k of memory

64k dynamic RAM, 1k static RAM, 2k ROM

2 drives, 5%” double density, double sided

Basic 80, PL1, Pascal/M, 8080 assembler

Technical Data

CPU: 2 Z80A 4 MHz
Memory:

Keyboard : 76 keys, full ASCII
Screen: 12” white on grey
Cassette: N/A

Disks:

Printer: N/A

Bus: Z80A 40-pin data bus
Ports: 2 serial

System Software: CP/M
Languages:
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The ANADEX DP 9500
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LIST PRICE

£895

Quantity Discounts
Available

IF YOU REQUIRE A COST EFFECTIVE PROFESSIONAL STANDARD

DOT MATRIX PRINTER WITH GRAPHICS CAPABILITY, THEN CONSIDER
THE ANADEX DP 9500 SERIES

K.S.L. SELL THE ANADEX PRINTER RANGE IN SCOTLAND AND
SUPPORT IT THROUGHOUT THE UK AND IRELAND, AS THE ANADEX
APPOINTED SERVICE AGENT.

Call:

KODE SERVICES LTD,

CRAWFORD CHAMBERS,

CALLENDAR ROAD,

FALKIRK, SCOTLAND

Telephone. Falkirk 22766 Telex: 449335

e

PROGRAMMER SW1

Commercial experience unnecessary.
Sound knowledge of BASIC essential.

Do you gain satisfaction from writing elegant, reliable programs which utilise
system resources efficiently?

Do you want to become a member of a small growing team developing

application programs within a progressive professional firm?

We have Hewlett Packard 3000 Series lll and HP2000 Access systems,
running on BASIC in interpretive and compiled forms, with 180 megabytes of
online storage and 20 user terminals. We can

offer challenging programming fare, principally

evolving new applications and extensions for our

real-time database.

Please apply in writingto C. W. Jonas FRICS

Chartered Surveyors

16 Suffolk Street
London SW1Y 4HQ
01-9309731
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and compiling to pseudo-machine code
(p-code). This implementation is ‘exten-
ded’ using UCSD and the definition of
ADA for guidance. Such extensions in-
clude SEGMENTation, STRINGs and

string functions, untyped files, an
extended character set for identifier
names, direct access files and a random
number generator,

Digital Research’s PL/1—80 is the
first implementation of PL/1 on a micro
that I've seen. It is based on the ANSI
General Purpose Subset (Subset G).
The subset G does not include the fol-
lowing  attributes or functions:
DEFINED, FLOAT, DECIMAL, LIKE,
PICTURE, FILE (allowed only in an
OPEN statement), asterisk extents,
dynamic arrays, ATANH, DATE,
STRING, and TIME VALID; while the
following features have been added:
%REPLACE, READ and WRITE for
variable length ASCII records, GET
EDIT extended to full record input in
a format, intrinsic functions ASCII
and RANK. In ordér to run a PL/1
program it must first be compiled using
a three-pass compiler which produces
relocatable machine code, and then

linked with the runtime subroutine
library before it can be executed.

Potential

With its neat, integral appearance and
CP/M operating system, the Super-
Brain was designed to fit into a commer-
cial environment, Other than Wordstar,
1 was not supplied with any application
software on the review machine
although plenty of CP/M software is
available. 1 was lent a manual for
Data Star, a filing system which per-
mits the entry of information via forms
on the screen, with range and format
checking, into a file with multiple
keys. According to its documentation,
Data Star allows a user to select records
satisfying given criteria and can be
used in conjunction with programs in
most languages.

Either the second serial port or the
Centronics compatible connector can be
used to interface a printer to the Super-
Brain and that about exhausts the phy-
sical enhancements possible on the
single stand-alone machine. Although

this is not necessarily a limiting factor —
64k RAM and 680k storage constitute
a pretty respectable micro-offering in
the commerical environment —
Intertec’s plans to provide a link-up
capability through the Compustar and
the machine’s ability to behave like a
terminal of arbitrary intelligence, make
the SuperBrain a reasonable prospect
for any multi-user or distributed proces-
sing application. I particularly liked the
fact that the multi-user system allows
for the sharing of expensive perhi-
pherals without overloading either the
processors or the data-bus — a mistake
which some of Intertec’s competitors
have made to their cost.

As an intelligent terminal in a distri-
buted processing system, the Super-
Brain certainly has the right looks and
it is compact, about the same size and
shape as a fairly standard VDU. Unfor-
tunately, the review machine did not
have all the software necessary to turn
it into a robust, truly intelligent ter-
minal.

Looking at the machine from an
educational viewpoint, it has some
limitations. I suspect that the case
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Buying Computers Z

Under one roof in
you can find:

HARDWARE:

A comprehensive range of hardware
to meet most applications - and
budgets, with terms'to suit you.

SOFTWARE:

Probably the widest range of off-the-
shelf software in the UK. Try out the
packages and choose the one that
suits you.

A3
[

Telex 28394 Lion G.

Londons West End

CONSULTANCY SERVICES:

To apply micro computer systems to
business, education or the home,
make an appointment with our trained
professionals for friendly advice based
on extensive experience of discussing
problems with many others like you.

MAINTENANCE AND REPAIR CLUB:
that guarantees microcomputer users
minimum downtime at very attractive
premiums.

LION MICRO-COMPUTERS

Smali Computers -~ to make your business bigger

Lion Computer Shops Ltd., Lion House, 227 Tottenham Court Road
London W1 (First Floor) Telephone 01-637 1601

Open 9 to'6, Monday to Saturday (Thursday to 7)

REFERENCE MATERIAL:

A library of publications covering all
aspects of the microcomputer world,
including back issues of this and other
important periodicals.

DEMONSTRATIONS:
Regular, free demonstrations of busi-
ness software - phone for details,

‘times etc.

LION MICROCOMPUTER CENTRE
is 'the single source to meet all your
requirements. :

The above prices do not apply to
account sales.

TELEPHONE 01-883 3705 01-883 2289
your soundest connection in the world of components

[GHROMASONIG 'Elﬂl:lll‘llllil:s

56 FORTIS GREEN ROAD MUSWELL HILL LONDON N10 3HN

PHONE OR SEND S.A.E.
FOR LATEST PRICE
LIST ON ALL OUR
RANGE

UKIOl

PETS

ALL WITH NEW KEYBOARD AND

2001-8N 8K RAM £399
2001-16N 16K RAM £499
2001-32N 32K RAM £599

B/ DIRECTIONAL INTERFACES ETC.

GREEN SCREEN

*
*

9 741586 27
I"Ies 741890 57
74LS00 118 741530 20 74Ls91 97
74LS01 A8 741832 26 74L892 69
741502 18 741833 26 74LS93 .60
741503 19 741537 23 741895 81
741504 20 741838 23 74L896 116
741505 .22 74L840 .20 74L8107 .32
741508 20 741542 .65 74LS109 32
741509 222 741547 81 74Ls112 32
741510 .20 741548 81 74L8113 .32
74L811 20 741549 81 74LS114 32
741812 .20 74LS51 18 74L8112 69
741813 37 741854 18 74L8123° .72
74L514 65  74LS55 18 74LS124 139
741815 20 74LS73 .33 7418125 .36
741520 20 741574 30 7415126 36
741521 20 74LS75 .40 7415132 60
741822 .20 741576 27 74L8133 .39
741526 20 741878 27 74L8136 36
mE B o moAnE B
741528, . : [
= 2 DR 81 Jalsias 97

Please add VAT 15% to all prices.
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PRINTERS
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Memorymap

FFFFH
g FAOOH
BDOS
ECO0OH
CCP
E400H
USER
AREA
CP/M 0200H
Bench marks
BM1 1.56
BM2 5.25
BM3 14.01
BM4 1391
BMb5 1477
BM6 26.26
BM7 43 .24
BMS8 556
Disk Tests
D1 0.95
D2 1641
D3 26.35
D4 1441
D5 13.02

All times in seconds

would rapidly become fairly shabby
after a period of being humped from
room to room and bashed about in
‘normal’ school use. Although the
screen is memory-mapped and the user
can therefore direct characters to any
desired screen-position, there is no
graphics capability as such, and there
appears to be no obvious method of
adding this feature — which is so desir-
able for the teaching of programming,
for Computer Aided Learning and for
good computer games. The SuperBrain
is also a very unlikely laboratory tool as
the only possibilities for interfacing are
through the two serial and single
(optional) Centronics parallel port.

Expansion

The review machine was fully expanded
— a minimal SuperBrain has 32k RAM
and two single-sided, double-density
drives (340k total). Intertec Data Sys-
tems showed two expansion products
at the NCC. The first was the Z80A to
S100 bus converter which will allow
a single S100 card (for example a hard
disk controller) to be installed in the
case and thus be built into the system.
The second way to expand the Super-
Brain is to turn it into an intelligent
terminal operating in a multi-user
system. Intertube has announced the
Compustar multiuser system in which
up to 15 SuperBrains can be connected
to a master processor which controls
access to hard disks and printers, etc.
The drives will be Century Data Sys-
tems 20 Mbyte Winchesters, or CDC
32 Mbyte or 96 Mbyte cartridges.
According to the sales brochures, up
to four Compustars can be connected

to the same cartridge drives. We await
developments with interest. . .

Documentation

The review machine came with a large
SuperBrain user’s manual, plus six
others. The user’s manual looks like a
mail-order catalogue, complete with
thumb-index. After the first few pages
of advertising, a table of contents is
reached wherein are listed the names
of all the standard software manuals
available within a CP/M system with
Basic 80, plus several sections devoted
to the SuperBrain. I found this format
much easier to use than the dozen or
so independent manuals in a ring binder
which one has come to expect from the
(better) firms. I was not that impressed
however by those sections produced by
Intertec themselves. Firstly, they docu-
ment an ideal system rather than the
system that actually exists, and second-
ly, they tend to gloss over the details
which might pin the manual down to
one particular SuperBrain specification.

The other manuals provided were
for Pascal/M, Wordstar, Data Star and
PL/1 (three manuals). The Pascal/M
manual has a table of contents, is
paginated, indexed and clearly written.
It is not a Pascal manual however (since
Jensen and Wirth have written one
which every Pascal user presumably
possesses), but rather a description
of how to use Pascal/M in particular,
and how it differs from ‘standard’
Pascal. The —Star manuals are compre-
hensive but are rather turgid with fairly
heavy-handed descriptions of the
various processes and procedures — a

shame since the programs are really very
good.
The three PL/1—80 manuals

comprise a language manual, Link-80
operator’s guide and an applications
guide. They are all paginated and have
detailed tables of contents. All are in
the same, concise, in-house style as the
CP/M manuals. The language manual
defines the language but without giving
any examples. The Link-80 operator’s
guide has chapters on the linkage editor,
relocatable macro assembler, the libra-
rian, interfacing conventions and
runtime subroutines. The applications
guide is a tutorial book which provides
the examples required to learn PL/1—
80.

Neat an simple. . . rear view of the SuperBrain.

Conclusion

The SuperBrain is a compact, attractive
‘single-box’ computer, containing two
Z80As and running under CP/M. It’s
competitively priced in relation to other
mini-floppy, Z80A, CP/M systems. It
doesn’t contain a number of slots for
a variety of different boards, so in that
sense it hasn’t the versatility of some of
its competitors. However, its big plus is
that it’s an integral, stand-alone system.

It has some lovely touches, like the
programmable serial I/O ports and the
two-button re-set, and apart from some
reservations regarding the software
which controls the data transfer to
another processor, I found the Super-
Brain completely reliable, a pleasure to
use, and very impressive with the new,

quiet  double-density, double-sided
drives.

Ataglance

FIRST IMPRESSIONS L
Looks Fkkx
Setting up Fakokok
Ease of use Fkokk
HIGH LEVEL LANGUAGES

Basic R
Cobol N/A
Fortran N/A
Pascal dokkok
PL/1 ok ok ok
PACKAGES -
Business N/A
Education N/A
Home N/A
PERFORMANCE

Processor Fokokk
Cassette NJ/A
Disk dok ok
Peripherals N/A
EXPANSION N
Memory *
Cassettes N/A
Disks N/A
Bus Hk
COMPATIBILITY

Hardware *k
Software Fokokok
DOCUMENTATION kR
VALUE FOR MONEY Rk
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GATEWAYS TOLOGIC

CHAPTER 2: ONTOBOOLEAN ALGEBRA

Derrick Daines continues his unique guide to teaching others the

When I was in my teens I ‘discovered’
the public lending library. It was only
half a building — the other half had
been destroyed by bombs — and tar-
paper was nailed up to keep out the
wind and rain. I haunted the place. In
there I had uncovered the wonderful
world that lay beyond the war-torn
streets of Grimsby. Not for me the
fantasy of fiction, for I had found the
non-fiction shelves and the world of fact
to be fairytale enough.

One day I happened to come across
the name of one George Boole (1815-
1864), a Lincoln mathematician, who
was apparently one of those able but
slightly eccentric men that the
Victorians threw up in abundance. He
had written a few obscure papers, a
book on symbolism and had even been
awarded a medal by the Royal Society
in 1844, I felt more than a passing
interest. At that time I sang in a
church choir and the name of the
incumbent was a Reverend Boole. I
knew that Rev Boole came from
Lincoln and as Boole was not a
common name, I reasoned that there
was probably some connection.

Accordingly, on the next Sunday I
asked Rev Boole if he had had a relative
called George who was a mathematician.
Oh yes, he said off-handedly, that was
his grandfather. He of course had
never met him, but he did know that
his grandfather had started a
school in Lincoln and the story in the
family was that after school, George
used to potter about upstairs in his little
study, ‘doing things’, but nobody quite
knew what. Nobody took much notice
of it, he said. There was a faint air of
fond indulgence and the conversation
lapsed.

About 20 years later, having been
abroad for some time, I arrived back in
Grimsby and stepped out of the
station to be confronted by a news-
agent’s placard which read, “Local
Grandson of Famous Scientist!” My
mind leapt the intervening years to that
brief conversation with the vicar.
Quickly I bought a paper and sure
enough, there on an inside page was a
photograph of Rev Boole alongside an
account of his grandfather’s work; it
had now become known world-wide as
Boolean Algebra.

What had happened? What had lifted
George Boole’s work from near total
obscurity into world-wide prominence
— almost a hundred years after his
death? In a word, the computer had
happened. George had had the wholly
original idea of reducing a statement
made in English to a single algebraic
letter so that it could be manipulated in
a manner similar to numeric or ordinary
algebra. At the time the idea had had

basics of microcomputing.

little, if any, practical use but when the
computer materialised it was found
that the two complemented each other
perfectly. Not only was the computer
able to manipulate the most complex
Boolean statements with consummate

ease, but Boolean Aigebra also
presented the best possible method
of describing computer action — a

method moreover that could be under-
stood by engineers the world over. It
transcended language barriers the
same way as mathematics;
could understand it, no matter what
their native tongue. Not bad for one
man’s slightly eccentric ideas carried
through in his spare time!

Think back to Venn diagrams.
Instead of labelling one hoop RED,
meaning ‘All blocks that are red are
inside this circle,’ if we label it ‘A’, then
we have taken the first and most
fundamental step towards
understanding Boolean. Similarly, a

second hoop could be labelled ‘B’,

meaning ‘All blocks inside this hoop
are large.’

A dot placed between two letters is
by convention read as AND, so the
statement for the overlapping area of
two hoops is A.B which means, ‘All
blocks in this area are both red and
large ’ (Fig 1).

A isread asNOT A and is taken to be
shorthand (in our example) for ‘All

A'B

(EXCLUb '/E -OR)

anyone

NOT A (A)

G

A-B-C

blocks in this area are not red’, or if
you prefer ‘No block in this area is
red.” The OR statement is a little tricky
— take for example ‘boys or girls are
allowed in’. Do we mean boys only or
girls only, or do we mean boys and
girls? In fact we use both definitions in
common speech, frequently inter-
changing them as necessary to suit our
purpose. To prevent confusion therefore
it’s wisest never to use OR on its
own, but rather always to preface it
with the conditional ‘exclusive’ or
‘inclusive’.  Exclusive-or of course
excludes the possibility of having both
attributes at once, while the Indusive-or
allows for this possibility.

Unfortunately there has not until
recently seemed to be much
common ground in the wuse of
symbolism for either the inclusive-or
or the exclusive-or. Mathematicians have
used one symbol, industry another and
the writers of books on ‘sets’ yet a
third. Moreover, some of these symbols
have been subject to change over the
years so that switching from one text
book to another can be a little
confusing. In this series I shall use the
addition sign (+) for the inclusive-or and
the shorthand term ‘ex-or’ for the
exclusive variety.

‘If A then B’ or, as it is sometimes
called, implication, may be confusing

or difficult to understand for some (Fig

A+B (INCLUSIVE-OR)

IF ATHEN B

Fig. 1 In each case, the shaded area represents

the truth of the statement




1). The clue here is to remember that ‘If
A then B’ has got nothing to say about
conditions in C or about the area
outside the three hoops. The only
conditions NOT allowed are A alone, or
A only with C.

The reader is now equipped to study
Figure 1 very carefully and should not
proceed until it has been fully
understood.

Window cards

A window card system for Venn
Diagrams was devised by Martin
Gardner of the Scientific American and
modified by Cundy & Rollett for their
very fine book, Mathematical Models
(Clarendon Press, 1960). It’s based on
the notion that if windows are cut in
cards corresponding to different
Boolean statements, then holding the
cards in superimposition will reveal
the logical elements that are true in
all the applied statements.

The reader is referred to the work by
Cundy & Rollett for a detailed
description of a beautifully-devised
system of cards of an equilateral shape,
the idea being that each card may be
made to do treble duty as it’s turned
around. (Fig 2). This of course cuts
down the work of preparation if
they are to be used repeatedly. Such a
set ought to be in the possession of
every teacher expecting to devote a
fair amount of time to Venn diagrams
and Boolean algebra. Ideally, the sets
should be cut out of hardboard or thin
ply . . . if varnished, such a set will

BASE CARD

&

POSITIVE ATTRIBUTE

B+C

NEGATIVE ATTRIBUTE (NOT)

Fig 2 Note that the area outside the hoops
has been reduced to three hexagons
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Gunde yout ambuisnce round the mineleld picking up the imured
but don‘t hil 1the mines!

ARCADE SERIES NO: 1 — INVADERS £7.00

The PET version of the 'Space Invaders' games that is sweeping

the nation

ARCADES SERIES NO: 2 - ACROBAT £7.00

Anather game popular i the pubs and clubs of the land. Control

the 1ee-aw On which two M at® bouncing up and dawn, hitting

the moving tallaam aho

ARCAOE SERIES NO: 3 - 3D STARTREK £7.00

The utimate Startrek gwve. See the s1an go by as you 2oom

IRrough SPace 1N wirp drive N YOu? MWSSiON 10 save the umverse,

Treats boldly! Instruction bookiet supplied

“hotd’

Minetield

MP 067

MP 068

gﬁLUGI(, HEALTH BUSINESS GAMES EDUCATION ENGINEERING SCIENTIFIC MATHI
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EVERY PROGRAM ALWA

CATALOGUE ON REQUEST
VIRUS, ABUSE, GENERAL CONVERSATION
& WORDS 1 & I}
Put yous wits against a deanly disease
An ncredible Program which will make you feel like nunching
your PET in the VOU
Ever chatted up @ computer? Thin ncogram will fead 10 8 Pro
found, fulfilling celayonship with your PE
Two pragrams in which words and graphics create new ar11orms.
PET SHOW £6.0
Four B e o e PET's amazing graphic
capabutit
DIET PLANNER & BIORHYTHM £5.00
Helps you plan your calonlic inteke according 10 the il wiight
for vaur body frame, height, ves and age
Draws an wncredibie qraph of your smotional n.ellectual and
Physical cycles Promects inta the tuture or past

*EDUCATIONAL®
BASIC BASIC £9.00
Asself contaned course n Basic for higinners
SQUIGGLE/BIG TIME £4.00
tllustiates programmed CurtOr Movement, ¢raphics characters and
random tunction
Daplays the PET's teming capabeities

MP 054
£1000
Vieus
Abuse

General
Conversation
Words | & 11
MP 060

MP 016

Diat Plannur

Biorhythm

MP 001

MP 002
Squiggie

Big Time

MP 026 £10.00
A machine code programming simulalor
STRATHCL YDE BASIC £12.00
The ultunate begnners’ course in Basic. bncludes casseite program
and word book ideal for PET newcomers.
PHYSICS PACK 1 £10.00
Prowides simulations of some standard physics expenments (nchs
ding heimhot1z coils, fandom decay, shrodingee and momentum,
PHYSICS PACK 2 £10.00
As Phyun pack ) but dealng with structuee of atnms, alkane

pounus , and Mihkan £ xperiments

INTRODUCTION T0 ALGEBRA £20.00
Three casseties and anstruction book take the pupil gracually up
10 ‘0" Lrvel standart
MATHEMATICAL GAMES £10.00
A series of number games, particularly suitable tor 8 14 year
Qlds whieh provide snoyment and Gnsight ata how numbers
wark
SAMPLING £10.00
Thit program can be used 10 lustate several difleremt parn of a
course in elementary prababy ity and s1a1is1cs.
LANGUAGES £10.00 £10.00
Provides a series of tests i French, German, ltahan, Spanish
Duteh and Dansh

*SCIENTIFIC AND ENGINERING*
LOGICA AND KARNAUGH MAPPING £10.00
Two programs 10 ad in the desan and testsna ot loaic Circuils
FAST FOURIER TRANSFORMS £15.00
A senes of nroqumt concerned with the harmonic analysis of
$1gnal wavetor:
LINEAR CIRCUIT ANALYSIS £10.00
Linear passive Circust analyss and lioeac elecironic Cucu analys:s,
MECHANICS OF MATERIALS £15.0
A senes of programs 10 aid the engunees 1n various helds including
s1ancs, stress and strain, besmns and tramed struciures, eic

PET PACK  fonby L8
CONDITIONS WITHOUT
commaodore
software

MP 039

MP 046

MP 053

MP 061

MP 062

LOSING BASIC EASHY
INSTALLED.

LATEST NEWS
ORACAL PAGE 451

MP 022 and
MP 023

MP 024
MP 025
MP 027

MP 009
MP 033

MP 057

MP 021

MAIL ORDER
PO BOX 88
READING. BERKSHIRE.

R.L.C. CIRCUIT ANALYSIS
Plots the respomr of the RLC. senes circun 10 8 number
variables, Another program caters tor R.L.C. pacallel cweu

anatyais

DRAWING LOAD AND DIE DESIGN £10.00
Two programs 10 salve problems of (ierest 10 engmeers, metaliu
Q315 and phvakats

*BUSINESS*
ROCKSTOCK
ARDENSTOCK
Two stock contral programs for the smai and not so-smalt

£20.00
£15.00

business.
DATA BASE UTILITY
Enaties. the user fo creaic a computerised fifing systom.
cosr ESTIMATION

A cost report genermuing svstem
SURVEY ANALYSIS £8
Analyses the results of 3 small 1o medium sized GqurstiDNND

£6.00
Calcutates the s1atus of your morigage or Ioan 1 any date.
BOOKS £12.00
Accounting program tor the small busmess or the accountancy
student,
STOCK MARKET TRENDS
Analyses moverments in the riar ket providing a guide tos
snvestment
PAYROLL £50.0
Two programs; one tor Bk and one for 16k and 32 PETs, Pr
cesses the payroll of the ymatte husiness

*MATHEMATICS*
BASIC MATHS £15.00
Sim progeams 1o asd 1w mathemalcian In geometey, calcuius and

£15.00

£15.00
£10.00

wrvey
MORTGAGE ANALYSIS

£15.00

sigetea
BASIC STAT4STICS 1
A serees of tests to un 6n yout rata.
BASIC STATISTICS 2
Sex more 1ests
NUMERICA L METHODS PACK 1 £15.00
Conlamx 1wo ovograms ~The Spiution of Daferental Equarions’
and, ““The Solution of Nontiear Equations™
LlNEAﬂ PROGRAMMING £10.00
A Basic o L wath (oll-plmﬂmq algehrane methods 10 solve
1ineat Programming probie
BEST LINE AND LEAST SQUARES £10.00
Two progiams for the graphweal dhsplay of correlation and curve
firting.

*PROGRAMMING AIDSk
USER PORT COOKBOOK
A program for connecting devices 10 the user porl.
DISASSEMBLER
6500 Seves ull disassembsec
MACHINE CODE PACK £10.00
Comprises 01 machine code handler, machion language monstor
and hex sditor and loader
LISP {DISK) £76.00
Inerpretive 1a0guane lor research efa W1 al entelligence
ASSEMBLER DEVELOPMENT SYSTEM (DISK) £50.00
Axd 10 @o@amming n mactine code o Bane, inclurdess toolk|
funcrioms, £ XTRAMON AND 0OS SUPPORT

*ACCESSORIES*

BLANK VERBATIM DISKS PER BOX OF 10

£15.00

£10.00
£10.00

£26,00

BLANK CASSETTES PEA PACK OF 5 C5 £2.50 €10 £2.75

THE PET REVEALED BY NICK HAMPSHIRE £9.75
6500 PROGRAM MANUAL £6.00
6500 HARDWARE MANUAL £5.00

CHEQUES AND POSTAL ORDERS TO AUDIOGENIC SOFTWARE OR QUOTE CARD AND NUMSBER
POST AND PACKAGE 25p FIRST ITEM THEREAFTER 10p FER ITEM. ALL PRICES tNCLUDE VAT.

IGINEERING SCIENTIFIC MATHEMATICS SURVEY ING STATISTICS STOCK CONTROL SURVE YING LOGIC HEALTH BUSINESS G AMES EDUCATION ENGINEERING SCIENTHFIC MATHEMATICS HE ALTH BUSINESS GAMES EDUCATION ENGINEER NS
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give many years’ wear. Middle or
secondary pupils may gain much from
making their own sets of cards, but
generally speaking younger children do
not have the necessary skills to ensure
the accuracy needed for a triangular set.

The simpler type, suited for student
construction, should be square — a
shape swiftly and aecurately cut on
a guillotine, A ‘template of hard-
board is needed for every ten or twelve
pupils, of standard dimensions and with
a triangle taped or painted on it —
indicating the position of three holes.
To wuse the template, the pupil
simply places it over his card and pricks
through the three holes, giving him the
three centres around whlch he may in-
scribe circles of a standard radius — say
1% inches.

A base card is prepared first as in
Figure 3. This is common to all
problems. Note that for convenience,
the entire area outside the three circles
is reduced to an irregular shape at
top right. This is a universally adopted
and useful convention which removes
the obvious difficulty entailed when this
area is to be revealed by a window.

A thin overlay card is now required
for each Boolean statement, based on
Figure 1, where the window is to be
the shaded part. It avoids waste if the
pupil lightly hatches the area to be cut
away and has the teacher check it
before cutting is done. The Boolean
statement should be written on the face
of the card. Note that sometimes little
bridges of card should be left to hold
inner parts in place.

When all cards representing
statements have been cut, they are
superimposed over the base card; the
Boolean statement common to all (and
hence true), is read off the base card
through the windows.

The following two examples will
suffice to show the type of problem
suitable for window cards.

Example 1

In a certain school where children study
French, German and Latin, the follow-
ing restrictions are imposed. French and
German may not be studied together. If
‘Latin-is taken, then German must also
be studied. At least French or German
must be taken. What therefore are the
possibilities for study?

We label French as A, German as B
and Latin as C. It’s then clear that the
three . Boolean statements are A ex-or
B, if C then B, A + B. From these we
can produce the three window cards of
Figure 3 and if they are superimposed
over the base card, we can read that the
possibilities are A (French alone), B,
(German alone), or B.C (German and
Latin together).

Of course, most people could have
solved the problem in their heads,
but we are here concerned (i) with
proof that the system really does work,
and (ii) with a model of how a logical
machine would do the job.

Example 2

Mack, Jack, Bill and Tom are four
hermits living on a remote Scottish
mountain. One day Tom is found with
a knife in his back, very dead. Mack,
Jack and Bill trudge many weary miles
to report the incident to the police and

&
B

NOTE
BRIDGE

™~

BASE CARD

AEX-ORB

IF C THEN B

@

CARDS ASSEMBLED

Inspector McPlod takes a statement
from each of them. ;

Mack said, ““Ah dinna ken onything
aboot it.”

4 Jack, “Bill told me that he saw Mack
oit.”

Bill said, “I think Mack and Jack did
it together.”

If we make two assumptions, (1) that
only the guilty lie and (ii) that Tom was
not murdered by anyone outside of these
three, what are the possibilities? Using
his window cards, Inspector McPlod
knew whom to arrest for murder. Do
you? (The answet is in the Appendix.)

Computer operation

It should by now be clear that
Boolean algebra is easily handled by
computers because a binary bit can
represent one statement — 1 for yes
or true; O for no or untrue.. The reader
should be able to see that combinations
of binary coded words may represent
the most complex Boolean statements
and the computer can readily compare
binary words in a manner analagous to
the window cards — and so determine
the truth or falsity of a large number of
statements.

Just as the lie detector is not magic
but gains results in the hands of a skilled
operator from the measurement of
skin reaction, heart beat and respiration
of the person under test, so neither is
the computer magic for it depends upon
the rigorous application of common-
sense rules. What gives the computer its
magic-seeming ability in the eyes of
many people is that, being a machine,
it can handle thousands of statements at
lightning-fast speed.

A+B
Fig 3 Black areéas are to be cut out

So far we have looked briefly (and
superficially) at how the computer
can handle Boolean statements. Readers
who are especially interested in Boolean
algebra will find many books in any
library or bookshop that cover the
subject far more comprehensively than
there is time to. do here. In a later

chapter we. shall see how Boolean
algebra  can  describe  computer
operation.

Appendix

The solution to Example 2 is as follows:
Let A=Mack did it; B=Jack did it;

C=Bill did it. Now Mack’s assertion that

‘he knows nothing about the crime

implies that Jack and/or Bill did it. This
can be reduged to B + C (remembering
that + indicates the inclusive-or).
Jack’s statement is interesting. If Bill
was telling - the .truth (when he told
Jack that Mack did it), then A is true. If
not, than he S 1ll) was the guilty party
and C is true. Jack’s statement therefore
can be reduced to A ex-or C. Of
course, Bill’s statement reduces to
AB.C(A and B, not C).

We now have three logical statements.
to consider: B + C; A ex-or C; ABC.
If we assemble three overlay cards
representing the truth of these state-
ments, no part of the base card shows
through . . . nobody killed Tom. Since
this is patently untrue, one or more of
the statements must also be untrue.
Therefore we assemble the three over-
lay cards in all possible permutations of
two, omitting one in turn. If we omit
the first card, nothing shows through —
therefore Mack’s statement must be
untrue. That is to say, if he really knew
nothing about it, then nobody killed
Tom!

Checking further, we find that the
same remarks hold true of Jack’s state-
ment, while if we omit the last card
(that is, check to see if it was a lie), we
find that the only possibility remaining
is A alone — that Mack did it unaided.
This is self-contradictory. If Bill is lying
(making him guilty), the only logical
conclusion is that Mack did it! There-
fore the ONLY TRUE STATEMENT is
Bill’s; Mack and Jack committed the
murder together.
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COMPUTER

CRIME -

CANTHELAWCOPE?

Computer fraud, invasion of privacy, software copying and hardware imitations — surely these are
all ‘crimes’? Commonplace they may be but the law is almost powerless to act. In this ‘interrupt’
Dr Stephen Castell unravels the issues and points a way ahead.

Information
technologyand
the law

Lawyers can no longer afford to remain
ignorant of the potential impact and
implications of microelectronics-
powered Information Technology.

Mini- and micro-computer word
processing, accounting and time-costing
systems to aid the lawyer in the
(hopefully) more efficient and effective
administration of his practice are
increasingly developing and penetrating
the UK legal market sector. In addition,
commercially-available computer-assis-
ted legal information retrieval systems
and other information services have at
last been launched in Britain (Infolex/
Prestel in 1978, Eurolex/BOC Datasolve
in June 1980, Lexis/Mead Data and
Lawtel/Prestel coming shortly.) The
highly skilled UK lawyer whose
reputation for well-trained profession-
alism is probably second to none in
the world, but whose adoption of
business technology anything more
advanced than a leather-bound tome
and a quill pen in an exciting shade of
grey has been on the whole rather
less than rapid or enthusiastic — is
now being approached on all sides by
specially-designed information techno-
logy products, services and media; it’s
becoming increasingly difficult for him
to ignore it.

And as fast as he attempts to assimi-
late, evaluate and decide on such
technology as will suit his own individual
practice’s needs, he is going to have
to deal professionally with the wider
impact of this whole powerful micro-
processor mix of computers, communi-

cations, office automation and ‘infor-
matics’ on business, commerce and,
indeed, society at large.

Many observers are viewing with
growing concern what they feel to be
serious gaps in existing legal norms,
concepts and precedents. These are
just a few of the issues arising from the
growth of Information Technology:
Evidence What is the status of
computer-generated material as evidence
in a Court of Law? Should printout
be admissible?

Copyright — does material stored on
computer media in ‘electronic pub-
lishing’ systems have the usual copy-
right protections? And if it does

how can an infringement be detected, if |

the transgressor is itself a computer?
Software, video and database products
what is the correct ‘intellectual
property’ right to afford to this material
to protect it from ‘bootleggers’ and
‘pirates’?

Computer fraud — are there any techno-
legal safeguards available to combat one
of the world’s fastest-growing ‘white
collar’ crimes?

Privacy and security — with an increased
reliance on computerised databanks
and ‘heuristic’ programming, what are
the individual’s legal rights and free-
doms? (If a robot is a sentient being,
what are his legal rights...?) How much
legal concern should be felt over the
Police National Computer, say, or even
over the US military computer that
persists in giving erroneous Early
Warnings that appear to many to be
putting the world on the brink of
accidental Nuclear War (Sorry about
that madam, just a software fault, you
understand...)?

Bad taste/libel/slander/obscene/criminal

material does existing legislation
cover electronic media? Is digitised
pornography on a disk actionable?

What,ifanything,
isbeing done?

The good news is that lawyers them-
selves are already beginning, it seems,
to take some action on these issues, if
only indirectly.

The Law Society of England, the
English solicitor’s professional governing
body, has for several years had within

its ‘Non Contentious Business’ remit
a Computer Services Committee
meeting frequently to consider a

number of aspects of the impact of
computer technology on the profession.
The pioneering UK Society for
Computers & Law (formed in 1973),
which has links with this Committee
and, indeed, with the Law Societies of
Scotland, Wales and Northern Ireland,
as well as with the British Computer
Society, is now an established focus
for development and discussion in
this area, publishing a seminal quarterly
journal and regularly holding seminars
and workshops on many relevant issues.
(Its Annual Conference, which attracts
many hundreds of UK and international
delegates, was held this year in early
July at York University and featured
the widest range of discussion on the
topic ‘Lawyers in the 80s’ — word and
data processing systems, information
retrieval, Prestel, litigation support,
electronic office — together with an
Exhibition comprising over 30 commer-
cial participants.)

The Society for Computers & Law
addressed in particular the issue of
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computer-assisted legal information
retrieval and formed a special Sub-
Committee which worked long and
hard — but quickly — to produce in
February 1979 its report ‘A National

Law Library — The Way Ahead’
(available from the Administrative
Secretary, 11 High Street, Milton,
Nr. Abingdon, Oxon), This was

followed at the beginning of 1980
with the incorporation of a new com-
pany — The National Law Library
Limited (TNLLL), wholly-owned by
a new charitable National Law Library
Trust and having the financial backing
of all the UK Law Societjes. From
February to May this year TNLLL
carried out a whistle-stop seminar
tour of more than 20 local law societies
all over England, Scotland and Wales,
beginning the essential work of edu-
cating the ‘grass roots’ of the legal
profession to the joys and challenge
of mechanised/computerised law-library
facilities. TNLLL having declared itself
non-competitive with established com-
mercial vendors of products and services.
for the legal sector, should therefore
have a vital, comfortable and con-
structive relationship with them. It
could above all have a crucial indepen-
dent and objective role to play in not
only assisting the average lawyer in
assessment of the bewildering range
of products now competing for his
attention (and wallet), but also, and
in my view most importantly, in taking
the lead in coming to grips with some
of the vexed issues — such as software
protection, copyright, etc. — mentioned
above.

These established, corporate efforts
are now also beginning to be stimulated
by a growing number of individual
initiatives — some, again most grati-
fyingly, by lawyers themselves. To
begin with, many of the individuals
involved with the Society for Computers
& Law have long had personal records
as leaders of the ‘technology impact on
the law’ debate, and anyone coming

after them must surely be in their
debt for their pioneering — and, indeed,
continuing — work.

Alistair Kelman, a practising barrister,
has recently caused something of a new
stir by his outspoken suggestion for
amendment to the 1956 Copyright Act,
defining a new legal concept of ‘trans-
mutation’ to cover the intellectual
property represented by computer soft-
ware. He has also drawn the Home
Secretary’s attention to the implications
and shortcomings (to put it mildly)
of the ruling in the January 1980
R v Pettigrew Appeal Court decision
which held that computer printout
was not admissible in Court as evidence
in Criminal Proceedings. In April,

Kelman attracted a standing-room only"

audience to a British Computer Society
Specialist Group meeting (which
normally achieves 20 enthusiasts
maximum) to hear him discuss these
timely issues, and he appeared with
similar effect in June on a European
study Conferences/Infolex one-day
London Conference ‘Computer Infor-
mation Systems & The Legal Profession’
with an eclectic presentation on ‘The
Impact of Computer Technology on
Legal Jurisprudence’.

On the specific issue of software
protection and, indeed, the related
concept of (don’t laugh too hard)
software ‘quality’, Graham Ross, a
Merseyside solicitor, has put forward
some private ideas for a ‘Software
Register’ and associated (but probably
unworkable) vetting, registration and
arbitration procedures.

As long ago as September 1976, I
made personal submissions to both
the Royal Commission on Legal Services
and the Data Protection Committee,
which were coincidentally sitting and
considering at one and the same time.
Some parts of those submissions, bear
quoting now: “,.Rather than impose
rules, restrictions, costly administrative
and security overheads, etc., on the
holders of computer files of ‘personally
identifiable’ data, I believe there is
much merit in the idea of giving the
individual statutory property rights in
his own personal information, with
equitable and legal remedies for in-
fringements... The Younger Report con-
cluded that people were far more
worried about the threat of computer-
infringement of private data than the
actuality....The simplest way to realise
a body of ‘Licensed Data Protectors’
is to introduce the desired expertise
into an existing professional body by
way of appropriate training...I would
suggest that there could be established
a new profession of ‘computer lawyer’,
composed of persons with both com-
puting and legal professional expertise
and qualifications...The...best thing the
Data Protection Committee could do,
in my view, is to promote a concerted
campaign of Computer Awareness...If
the public were generally more able
to come to a balanced view on most
computer issues, without the fear
arising from ignorance, many future
computer and privacy problems would,
I think, be averted....It occurs to me

that the future impact of computers
and associated technology on many
aspects of business and private life
may have profound legal implications.
When considering the future training
of entrants to the legal profession,...
give some considerable thought to
extending the understanding and ex-
pertise of legal practitioners into these
areas of technology.”

More recently, in March this year, I
presented at Viewdata ’80 (the first
major international conference on all
aspects of videotex) a paper on ‘Prestel
and the law’. Again, I quote: “Prestel
itself, in common with an increasing
number of other Information Techno-
logy products and services designed with
mass appeal, defies simple definition
and itself réquires a new conceptualising.
For example, by focussing on the
various component parts of the system
in turn, it may variously be regarded as:
— a publishing medium
— the publication itself
— the means of production of the

published text
— the content of the publication
— an (electronic) information system
— an (electronic) communication sys-

tem
— an intelligent device for searching
publications
— agame
— an (educational) toy
— ‘the fifth TV channel’
— a computerised databank
— an advertising hoarding.
It may well be that Prestel has a separate
and distinct legal status for each of
these definitions. For example, if it is
to be regarded as a ‘publication’, then
the legal concepts evolved over the years
to cover the rights of those involved
with ‘publications’ (which includes
authors, publishers, printers, the subjects
of written material, advertisers, etc.),
and the normative legal procedures
developed for resolving conflicts over
these rights, are the correct ones to
apply....I personally doubt, however,
whether these existing concepts and
norms cover a ‘publication’ whose
pages are capable of infinite and variable
.....re-publication’ any moment of the
day, and where no permanent record is
available of earlier published versions....

One could go on with similar illustra-
tive examples covering a number of
other concepts like: ‘duty of care’;
‘product’ liability; civil, criminal and
‘bad taste’ liabilities; ‘ownership’/
‘privacy’ of information, ete....the vexed
issue of computer software protection
has of late come in for a great deal of
discussion, with at least one draft
Parliamentary Bill, a Green Paper, and
a judgement in the Courts giving the
protection as that of a ‘performing’
right, as for musical works: all of
this further emphasises the point that
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...when you need a dependable supplier, an authorised
distributor with a comprehensive range of products at keen
prices, backed by large stocks for fast delivery, with full
after-sales support. We promise you a rapid response.

ANADEX DP8000

Exceptional value and high reliabdity.

84 lines per minute, 112 cps. Parallel and
serial interfaces as standard. 96 ASCH set,
9x7 font. Variable tractor. Forms

handling facilities. 1K buffer store. Options
include 2K extra store IEEE interface.

from only £51 6

LEAR SIEGLER ADM-3A
The most lar visual display in the

world. 1920 character screen capacity.
Cursor addressing. Dual interface. Awdliary
port. Wide range of speed and word
formats. Options include Tektronix 4010
compatible graphics.

from only £570

TEXAS 810
"Compact 150 cps 132 column printer.
‘Optirmised bi- directional printing. Adjustable
tractor feeds, 3 - 15 inches. 9 x 7 dot matrix.
RS232 interface. Forms controi options.
Other seral and parallel interface options.
Compressed print option.

TELETYPE 43

Versatile, economic and rekable 30 cps,
serial interface keyboard printer. 132 or 80
columns. 94 ASCH set, 9 x7 font. Crisp,
high quality printout. Microprocessor
controlled. Portable versions. Character

set options. .
from only £775
TYPEWRITER TERMINAL

Two machines for the price of one. Type-
writer style friction feed for single
docurments, letters etc. Pin feed for contin-
uous business stationery. Electric typewriter
keyboard layout and touch. Left and nght
hand margin setting. Crisp, high quality

prntout.
from only £799

SPECIAL

For a limited
period only

DIGITAL LA 34
30 cps desk top terminal/Roll feed, paper widths
from 3-14% inches/EIA interface/Selectable
character widths, 10, 12, 13.2 and 16.5 characters
per inch/Full 96 ASCIl character set/7 x 9 dot
matrix/Options include a 20mA interface, tractors
to accept sprocket feed paper and numeric keypad.

PERIPHERAL HARDWARE LIMITED
Armfield Close West Molesey Surrey Telex 922175

SOUTH NORTH
01-941 4806 Harrogate 501263/4

IRELAND
Dublin 952316
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Spinwriter®

EX-STOCK FROM
MEMEC SYSTEMS

At last! NEC's official UK distributor can supply this
magnificent range of high quality, word processing
printers from stock.

e 55 cps optimised and bidirectional. Quiet,
reliable, beautifully engineered and a credit to
your system.

The best range of interfaces:- Centronics
parallel, RS232 Serial plus Diablo and Qume
interfaces, amongst others.

RO, Keyboard and APL versions available.

Cut sheet feed and plotting available.

5

Thame Park Industrial Estate,
Thame, Oxon 0OX9 3RS
Telephone: Thame (084 421) 6471
Telex: 837508

PHONE

084 4215471




a difficult period of rapid evolution of
new concepts lies ahead.”

I have suggested that in Viewdate 81
a whole Conference Session be devoted
to ‘Prestel and the law’....

Thewayahead

On 21 May 1980, in the Law Society’s
‘Guardian’ Gazette (the premier legal
professional weekly journal), two
barristers — John Scannell and Sheila
Richardson — and I had published an
article “BERTIE, the First Electronic
Barrister — Computer Information Re-
trieval Accepted as Constituting ‘Publi-

cation’.”

The article began: “A specially-
designed portable microcomputer and
telecommunications system, described
by its makers, Luddite Legal Systems
Ltd.,, as ‘the world’s first ultra-
intelligent-machine lawyer’ and given
the acronym BERTIE (for Barristers’
Equipment for the Retrieval of Teleo-
logical Information Electronically) yes-
terday (31 June) became the first non-
human advocate to be given the right
of audience in an English court.
BERTIE successfully defended Mr.
Steen CT Pellash in a prosecution for
a contravention of the Prevention of
Depositors Act 1934”.

BERTIE, so this ‘case report’ goes,
successfully gains the acquittal of his
client Pellash by:

1) quoting as precedent an account of a
case which, although accessible by
computer-assisted retrieval communi-
cating direct with the computer photo-
typesetting system of The Times news-
paper, is not to be published as a
Times Law Report in The Times itself
until the following day;

2) assembling in Court all the relevant
financial records, in hard copy, of his
client’s Guernsey bank (the absence of
which had been the reason for Pellash’s

prosecution for suspected fraud in the
first place), generated by having on-line
access to the counter-entries held in the
computer files of all the bank’s
customers, ‘nostro’ banks etc..

Spoof this article may have been, but
it ends as follows: ‘“Mr. Jack Lennax,
prosecuting counsel, said afterwards:
‘This case raises a number of important
issues, not the least of which is the
doubt now cast on Pettigrew. The
outcome could have a profound effect
on all those at the criminal Bar. I shall
personally be taking action to see that
the Bar Council is fully aware of these
matters and responds accordingly.’
Later it was announced that Mr. Lennax
was to launch a Barristers’ Action
Group on Information Technology
(BAGIT), but at the time of going
to press no details of its proposed aims
and objectives were available.”

Now ‘bag IT’, who knows, may well
be what some entrenched members of
the legal profession would like to do
with Information Technology and the
challenging problems that I have sug-
gested its spread and impact raises.
But these problems, if only because
of the pressure exerted by the ‘infor-
mation power to the people’ of low-
cost microcomputer systems, will refuse
to be bagged or gagged and, one can be
confident, will not just go away. Nor
can the normal legal evolutionary
process of first tentative actions in
court, leading to a pragmatic hammering
out of legal norms and concepts in the
light of subsequent connected judge-
ments —  culminating eventually,
perhaps, in a new branch of legislation
and regulatory procedures — be allowed,
in my view, to take its usual course in
this case. Indeed, with reference to the
recent Clive Sinclair/Micro Ace contro-
versy, Alistair Kelman has been quoted
as saying “Going from trial to trial is
a bad way of sorting out an unsatis-

factory law”.

Information Technology ~— its impact
and ramifications, quickly focussing
quintessentially on the nature and
power of the Information Resource
itself — is far too profound an issue to
allow lawyers (and the sometimes
crude development process of the
practice and administration of legal

‘Jurisprudence) to handle it by them-

selves. (If you don’t believe me, I recom-
mend you read John McHale’s “The
Changing Information Environment”,
Elek Books, London, 1976, ISBN
0236 40052 5).

What may be needed is, rather,
some focal initiative involving infor-
mation technologists (that includes, yes
— you, the readers of PCW), lawyers
and whoever else, which will be an
agency for AGITation and for pro-
active, catalytic motion: an Action
Group on Information Technology,
perhaps.

I in fact proposed AGIT in all
seriousness in letters two years ago
published in Computer Weekly and
Computing, and subsequently in several
letters in the Financial Times. Briefly,
AGIT’s main preoccupations were pro-
posed as being the definition of a
‘national objective’ on Information
Technology, which would of necessity
include an informed evaluation and
analysis of the ‘best’ legal response on
issues like software piracy, privacy/
security/fraud, evidence, etc. (perhaps
leading to a new simplified legal concept
like an ‘Information Right’); it would
also create more adequate avenues of
venture capital financing of Britain’s
embryo microelectronics-based IT busi-
nesses (but that’s another Interrupt...)

How many more pirated packages
and R v Pettigrew’s do we need before
we start AGITating?

It’s quite typical of the computer
population in general, and the reader-
ship of PCW in particular, that when a
problem is given which they can’t
solve the reaction is not “I can’t do it”,
but instead “It can’t be done”’!

What arrogance! Anyway it was
very satisfying for me, after months of
abuse about the problems being too
easy, to find one that floored so many.
Out of 45 replies only 7 had the correct
solution which was (33)*. If you add
5 to this you get (%2 and if you
subtract 5 from it you get 3)* All of
which are perfect squares — obviously
the majority of readers assumed that
perfect squares implied an integer
value.

Anyway, it was easier to pick the
winner this month — none of Tebbutt’s
random number nonsense — and the

with J J Clessa

lucky man is MrCMNash of
Peterborough. If that didn’t brighten
your day Mr Nash I'm sure the prize
will — 25 lightbulbs are on their way!

Quickie |
An old chestnut: If a brick weighs
7 lbs plus half a brick, what is the
weight of a brick-and-a-half? Sorry,
as usual no answers, no prizes.

Prize puzzle

A woman goes into a supermarket and
purchases four items. Before she goes
to the checkout she decides to work
out the cost using her new pocket
calculator, However, she is neither
very numerate nor very adept in the use
of a calculator. By mistake she hits

the X key instead of the + key for each
transaction. The result she arrives at is
£7.11 and, when she arrives at the
checkout, the assistant adds up the
items in the normal way and gets the
result £7.11. The woman is satisfied
and pays, never knowing the stupid
blunder she’d made. What was the
cost of each item involved?

Answer please on a postcard (all letters
go in the bin) by 31 August to: Puzzle
No 12, PCW, 14 Rathbone Place,
London, W1P 1DE.

Prize of the month

This month’s prize — a trio of the
excellent new gold and yellow PCW
binders (as condemned by Diego Rincon
of Computnig Toady).
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SHARP MZ-80K

20KRAM £471.50
32KRAM £529.00
36K RAM £549.00
48K RAM £599.00
Inc. basic tape and manual

SHARP MZ 80 P3
Line printer 80 Col.
100 c.p.s. £517.00

SHARP MZ 80 FD
Disc Drive Twin discs-double sided
T0K bytesperside £ 9.00
SHARPMZ 8010
Expansion Board interfaces _
Printer and Disc Drive tothe MZ 80K £99.00
SYSTEM PRICES
MZ 80K-36K RAM + MZ 80K-48K RAM +
MZ 80P3+ MZ80FD + MZ 80 P3+ MZ 80 FD +
MZ 801/0 £1849.00 Mz 801/0 £1899.00
All fnachines and Periphﬁls tested priortodispatch.
) MACHINE LANUGAGE TAPE & MANUAL £21.95
ASSEMBLER TAPES & MANUAL £42.00
BEM C15 TAPES 10 FOR £5.95

£26.95

Hand held ~
computer- |
1K Ram. Basic §
language.
Alpha-
numeric
keyboard-4
24 charactér disblay

£89.95

SHARP CE 121
Tape interface£l3.95

ADD 15% V.AT. ALL MACHINES GUARANTEED 12 MONTHS

=

mu BUSINESS & ELECTRONIC

, MACHINES
1 Castle St, Edinburgh EH2 3BB Tel 031-226 5454

ORDERFORM from NAME ___

ADDRESS.
QUANTITY

DESCRIPTION PRICE

Carriage FREE over £100 (add £2 if under)

I enclose my *cheque/charge my Access/ Trustcard/ | ADD 15%
Barclaycard/ VisaNo., V.AT

TOTAL

CARD HOLDERS 'PHONE YOUR ORDER
-24 HOUR SERVICE. *Delete as applicable|

Signature

BARCLAYCARD
(= ]

MAIL ORDER DEPARTMENT
CASH WITH ORDER ONLY

PET

2001-8

3016

3032

3022 printer

C2N Cassette Deck
IEEE to IEEE Lead
PET to IEEE Lead
3040 Disk
Computhink 400K for
8K via exp/PET
For 16/32K

800K Unit

24K Expandapet

£450.00
550.00
695.00
425.00
55.00
25.00
20.00
695.00

825.00
895.00
1145.00
320.00

INTERFACES

Small sys, Serial C

Serial B Bi-Dir
TNW2000 Bi-Dir

All IEEE/RS232
PETSET 1 A/D
Stockists of PETSOFT &
COMMODORE SOFTWARE

120.00
175.00
165.00

166.00

PAPER

TCM100 Roll 2.50
Anadex/PET 80 Col 15.00
Teletype 132 Col 25.00
PR40 Roll 1.00

CASSETTES
C12 Cass Highgrade Per
10 in library cases 4.00

DISKETTES

PET 3040 per 10
APPLE D
C/THINK D/D Per 10

25.00
25.00
35.00

DEMAGNETISERS
Curved Head (Mains) 4.00
Cassette (Battery) 12.00

WORKBOOKS
TIS WORKBOOKS (NO VAT)
Set of 6 18.00

CONNECTORS

PET USER/IEEE PORT 1.25
PET 2nd CASS PORT .95
Covers for USER/IEEE

PORT Connector 2.50
D52 RS232 Connectors
Male/Female 3.25
Covers 2.50

KIM
KIM 1
KIM 3B
KIM 4

99.95
99.95
69.95

NASCOM

Nascom 1 (kit)
Nascom 1 (Built)
Nascom 2 (Kit)
Power Supply (kit)

125.00
140.00
295.00

29.50

SEND FOR OUR FULL
SOFTWARE & MAIL ORDER
PRICE LIST —

DUST COVERS

PET (All models) £5.75
PET 3040 £3.50
COMPUTHINK DISK 3.00
T/T 43 PRINTER 5.75
Anadex DP8000 Printer 3.50

ALL PRICES ARE EX. VAT.
PLEASE ADD 50p p&p ON SMALL ITEMS £2.50
ON LARGER ITEMS

ALL GOODS DESPATCHED BY RETURN OF
POST OR YOU WILL BE NOTIFIED OF ANY
DELAY & OFFERED AN ALTERNATIVE OR THE
'RETURN OF YOUR MONEY

wzcuvcu}

K\, Y

Name
|

| Address ..

] item No

L------------------d
INTEX DATALOG LIMITED EAGLESCLIFFE INDUSTRIAL ESTATE, EAGLESCLIFFE, STOCKTON ON

TEES. CLEVELAND TS 16 0PN, ENGLAND, TELEPHONE: EAGLES

CLIFFE 781193 (STD Code 0642).

CABLES INTEXRAD. STOCKTON ON TEES. TELEX 58252.




COMPUTER ANSWERS

Moreon
research

1 was most interested to read
your answer to the letter
about GETting a character
from the keyboard of a
Research Machines 380Z.
Perhaps you would answer
another question about the
same machine. How do 1
write a USR subroutine in
Basic for some special
purpose.

R Tobin, Slough

You will find a brief ex-
planation about USR sub-
routines in the notes supplied
with Basic. It’s worth noting,
however, that you must be
familiar with machine-code
programming before you can
write a USR routine. It’s not
possible in such a brief reply
to show you how to write a
program but I shall outline
the main points regarding use
of the USR function.

When the statement
Y=USR(X) is made in Basic,
the variable Y is assigned
the value calculated by a
machine code program
previously written and
planted somewhere in
memory. USR need not
actually return a value, and X
could be a dummy variable
(i.e. not used or altered
by the machine code seg-
ment), but the statement
must be used in the above
form. If this statement were
used without any machine
code subroutine being
available, then you would get
an error message. This is
because when the USR
function is called, Basic will
jump to the location pointed
to by the ‘USR transfer
vector’ , and only an error
routine resides there at
present.

You will find a table of
addresses which will be
needed with the release notes
for each version of Basic
that you have. The
best place to put the
machine code program is at
the end of the Basic
interpreter; this area will

begin at location BASEND+1.

Let’s assume that there is a
program at BASEND+1; this
will probably need to refer to
the function argument (in
this case X), to be found at
“USR value from’ . When the
subroutine needs to return a
value to Basic we must place

Answers to questions are invariably published
you require a copy of the reply earlier please enclose an SAE. I am receiving an
increasing number of questions from people who stress that the question is NOT

for publication — these can be answered but will be charged for at a rate

two months or more after arrival; if

commensurate with the research needed. Send your questions to me,
Sheridan Williams, at 35 St Julian’s Road, St. Albans, Herts.

the value to be returned in
‘USR value to’ . Before we
can actually run the Basic
program with the subroutine
iserted we must inform

' Basic that BASEND is now

changed, otherwise it will
start storing the program and
variables on top of your
subroutine; we do this by
altering BASEND to include
the new subroutine. We must
also alter BBUFV which
points to the new
BASEND+1.

Examples of the uses to
which a USR function can be
put fall into two categories . .
1) To perform a routine
that is otherwise too difficult
to write in Basic, for example
accessing the real-time clock
... 2) To perform a routine
faster than it could be
performed by Basic itself (e.g.
multiplication by a power of
two could be achieved far
faster as a succession of
arithmetic left shifts.)

Sw

Hard and soft
sectors

Please would you explain
what is meant by hard and
soft sectored disks.

R G Struthers, Fife

A floppy disk sleeve contains
three holes — the read/write
window, the centre spindle
and another called the sector
marker window. If you rotate
the disk in its sleeve and look
in this window you will see a
hole pass under it. If, during
one rotation of the disk, you
only see one hole pass by,
then you have a soft sectored
disk. On a hard sectored disk
you will see 10 or maybe

16 holes, each marking the
beginning of a sector. It’s
essential to use the correct
the of disk in a system and
this will be either hard or soft
sectored.

In soft sectored format the
using system may record one
long record or several smaller
records; each track is started
by a physical index pulse
(prompted by the hole), and
then each record is preceded
by a unique record identifier.
Each field on a track is
separated from adjacent fields
by a number of bytes which
are provided to allow the up-
dating of one field without
affecting other adjacent
fields.

In hard sectored format,
the system may record 10 or
16 sectors per track with each
sector being started by a
physical sector pulse.

SW

-
Get it?
I have access to a North Star
Horizon with a Lear-Siegler
ADM-3A terminal, and
release 5.0 North Star Basic. 1
would like a GET command
on this machine similar to the
one grinted a few months ago
for the RML 380Z but I
don’t want to go into
machine code; can it be done
in Basic? Could you also tell
me the upper and lower RAM
addresses for screen accessing,
for use with the FILL
(POKE) statement. I've tried
experimenting with vartous
values but I've only
succeeded in crashing the
system.
Graham Kirby, Pitlochry,
Perthshire

There must be many small
businesses/ schools/colleges
with systems like the North
Star Horizon/Cromemco/Rair
etc . .. I wonder why I get so
few questions about these
machines? Anyway straight
on to the GET command
problem — a solution like
Table 1 should work.

The initial FILL statement
may vary from system to
system but you’ll find it
by looking in the manual
under ‘personalising Basic’,
Here it will tell you how to
switch off the ‘control-C’
break. This is done with a
FILL S + 24, 1 where S is the
base address for Basic; it’s
usually 2D0OOH (11 5202‘. You
mustn’t forget to switch the
control-C back on using FILL
S+24, 0 before you stop the
program. INP(2) checks to
see if a key has been pressed
and sets the second bit from
the right to a one — this
is decoded in line 1010. If a
key has been pressed (ie
A<>0) then to find which it
is we use INP(3) which retur-
ns the ASCII code of the key
but with even parity; so line
1020 strips offpthe left-most

bit. We must now check to
see if a control-C (ASCII code
3) has been pressed; if it
hasn’t we return to the

main program. As you can no
doubt work out, the key
scanning routine starts at line
1000. If you only want to
know whether a key has been
pressed and not which one,
you need only use INP(2).

Your second question can
be answered simply by saying
that the screen is not
‘memory mapped’ so there
is no area of memory that
holds the screen contents.
VDUs used with systems like
the Horizon always support
the routines necessary for
moving the cursor around; as
I don’t have an ADM-3A at
hand, the information has
been gleaned from the
manual kindly sent to me by
Lear Siegler.

Firstly you must have the
cursor mode switch ON and
this is done by means of the
internal switches inside the
VDU. With the keyboard
facing you, look at the set of
switches at the back and to
the right; set switch 7 to ON
(it’s labelled CUR CTL so
you should find the correct
one). To place the cursor in
row X and column Y you
must transmit from the
computer an ‘ESC’ followed
by an ‘=’ followed by the row
and column address codes. To
clear the screen use
CHR$(26), and to ‘home’ the
cursor use CHR$(30}.

Here is a defined function
that will allow you to
implement direct cursor
addressing — as used by all

rofessional programmers
?none of this scrolling
nonsense). To put the cursor
in position X, Y just say
PRINT FNC$(X,Y) followed
by whatever you want there.
The program in Table 2 will
place random Xs ali over the
screen.

For those of you with

10 FILL 11544,1
20 PRINYYTOLUCH A
30 GUSUEB 1000\IF
40 PRINT CHR$(E)
50 sO0T0 20

1000 B=0

1010 A=INF(SINIF
1020 E=INP(Z)\1F
1030 IF RZ>2 THEN RETURN
1040 FILL 11544,0\3T0OF

B=0

KEY FLENASE “,
THEN 20

INT((A=4*INT(A/4))/2)=0 THEN RETLURN
EB>128 THEN E=B-128

Table 1

FEE )

b HRIMT GHRS (26)

10 X=INT(RND(Q) »2:2)

1% Y=INMT(RNDCO) #79)

=20 FRINT FNCS(X,Y), "X"
GOt 10

A0REM -
1000 LEF FNC$(X,Y)

1010 IF X<Z0 OR XD23
1020
1020
1040 FNENLD

THEN RETURN "
If Y<O UR Y279 THEN RETURN ""
RETLURN CHR$(27)+"="+CHRE (X+351) +CHRS (Y+321)

Table 2
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aculab floppyv Tape,

The tape that behaves like a disc,

Connects directly to TRS-80 Level 2 Keyboard. Operating and
file handling software in ROM. 8 commands add 12 powerful
functions to Level 2 BASIC. No buttons, switches or volume
controls. Fult control of all functions from Keyboard or
program. Daisy chain multiple drives. Certified digital tape in
endless loop cartridges. Reads and writes in FM format at 9000
Baud. Soft sectored with parity and checksum error detection
for highly reliable operation—just like discs. Maintains
directory with up to 32 files on each tape, tapes may be write-
protected. Suppor s Basic and machine-language program files,
memory image and random access data files. 12 character
filespecs —: “FILENAME/EXT:d” (d is drive no. 0-7).
Automatic keyboard debounce. Full manual with programming
examples and useful filethandling routines.

COMMANDS (usually followed with a filespec and possible
parameter list).

@SAVE, @LOAD, @RUN —for BASIC programs, machine
language programs and memory image files. @GET, @PUT
—moves.a 256-byte record between a random access file and
BASIC’s data buffer. @KILL —removes a file from the

directory and releases tape sectors for immediate re-use. @LIST —displays file directory along with secto:
allocation and free sectors. @NEW —formats tape and creates a blank directory.

Master drive withPSU, Manual and aselection of tapes.
£167-00 +£2-00 pp + vat.
£122-00 +£2-00 pp + vat.

(Export orders pp chargedat cost)

For TRS-80 LEVEL I1.

For further
information,
Telephone

0525 371393

aculabj,...

24 Heath Road,
leighton Buzzard,

Beds. LU7 8AB

I3 1
Conmmier
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BINDERS KEEPERS
LOSERS WEEPERS

Half the people you meet today are not preoccupied
with pollution, perversion or persecution. It’s worse
than that — they’ve lost a copy or two of PCW and
don’t know where to find replacements.

So keep your copies of PCW in a beautiful bright
yellow binder. £2.95 worth of smart security.

Just check the coupon at the foot of the page.

66 PCW

SUBSCRIPTIONS

Over two years ago PCW became the first maga-
zine in Europe to deal exclusively with the home
and business use of Personal Computers. It has been
an unqualified success. The current subscription list
stands at well over 3,000, with a staggering 70%
renewal rate! PCW reader loyalty is already a by-
word in the publishing business. We aim to keep it
that way. So if you are having difficulty in obtaining
PCW at your newsagent, why not take out a sub-
ficription and have the magazine mailed to you
irect?

§ UK Subscriptions: £8.00

i USA Subscriptions: $20.00

I Subscriptions elsewhere: £9.80

i Binders: £2.95

I Please send me the next 12 issues of PCW I
Please send me__ PCW Binders [

=NAME

ed

=. ADDRESS

I (Block capitals please)

I enclose cheque/P.O. for £
I Sportscene Publishers Ltd.
Send coupon to PCW (Subscriptions), 14 Rathbone
I Place, London W1P 1DE. Allow at least 14 days for
processing.

made payable to
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-other VDUs the same sort of
technique will apply, and all
you will have to change is the
code in lines 1030 and 5. The
Elbit VDU and some others
also support more advanced
facilities such as the ability to
clear a whole line, or a
portion of the sereen and you
can also protect parts of the
screen from being erased.
Good luck and have hours of
fslw (sorry, work!).

Solving UK
problems

I am writing a program which
involves long division of a
three byte number by a single
byte number, to run on a
UK101. It works nicely till
the divisor is a number above
7TFH — when everything goes
haywire. Is this because the
UK101 regards single byte
numbers above this as
negative? If so, how can I
overcome the problem?

I would also like to
interface my UK101 to my
Olivetti ET221 electronic
typewriter, both to provide
hard-copy from the UK101,
and to extend the memory
capacity of the typewriter,
which includes a Z80. Could
this be done in a completely
non-destructive way, as the
typewriter is still under
warranty?

K. P. Wood, Wakefield

In common with other 6502-
based machines, (and in fact
with most other 8 bit
machines), the UK101 uses
‘two’s complement’ notation
to handle negative numbers.
In this, negative numbers are
formed in binary by turning
each bit of the number into
its opposite (ie. 1s become
0s, and 0s become 1s) and
then adding one bit (1e.
00000001) to the result. This
leads to positive numbers all
having O as the leftmost bit,
and negative numbers all
having 1 in the corresponding
position. Hence, as you have
correctly worked out, all
single bit numbers in

excess of 7FH (127 Dec.)
are treated as negative.

To overcome this you will
have to use two-byte divisors.
This is not as difficult as it
might sound, as the 6502
instruction set is designed to
cope with multi-byte
subtraction and division is,
of course, just protracted
subtraction in essence! For
example, the coding to
subtract one two-byte
number from another is:

LDA NUM1

SBC NUM2

STA NUM3

LDA NUM1+1

SBC NUM2+1

STA NUM3+1
This takes the first byte of
NUMber 2 and subtracts it
from the first byte of NUM-
ber 1, storing the result in
NUMber 3. The second bytes
of the two numbers are then

"dealt with in the same way.

Note that this particular set
of instructions takes care of
the carry from byte to byte. I
hope this information will
now let you complete your
program.

Your second query poses
very much more difficult
problems. Not only is there
the commercial difficulty of
your Olivetti ET221 (a very
nice machine!) still being
under warranty, there are also
formidable technical
problems.

Firstly, you say that the
Olivetti has a Z80 micro-
processor in among its
memory, and wonder about
interfacing this micro-
processor to the one in your
UK101. Well the micro-
processor in the UK101 is a
6502 . . . and the instruction
sets of the Z80 and the 6502
are quite different and
incompatible. But that may
not be the end to incom-
patibility problems. It’s not
particularly likely that
Olivetti will have used the
ASCII code for representing
characters within their
typewriter. After all, this code
is intended for external
communication, and the
typewriter is not intended to
communicate electrically
with anything outside itself.

Now, translating one code
into another is not too
difficult if you have enough
memory to spare to hold the
look-up tables, and if (in the
case of your typewriter) you
know what both the codes
are! Interfacing a Z80 and a
6502 is another matter
altogether, and might involve
them communicating with
one another in a common
high-level language for which
they both had compatible
comgilers, or even using
another microprocessor as a
go-between (or ‘front-end
processor’ to give it its
official jargon name).

All in all, I must
recommend against trying to
establish any electrical (or
electronic) link between your
UK101 and your Olivetti
ET221. A mechanical link
could be more satisfactory,
and devices to connect
electric typewriters to
computers are currently
being advertised at
between £300 and £400
approx., excluding VAT.

P L Mcllmoyle

Nag ondisplay
Every year I am asked to do
the commentary for the Pony
Club horse trials. I would like
to record all of the riders and
‘Nags’ as print statements in
the UK101 I hope shortly to
own, thus going to a line num-
ber would read the data on
the horse and rider — whose
competition number would
be the same. This simple idea
would have a few small refine-
ments.

Firstly, I would like to be
able to type in the number of
the horse and have the data

displayed as a line, This line
should correspond to the
position of the horse on the
course e.g. the last horse just
started would be at the
bottom of a list, perhaps
below a thick line, with the
horse before that on the line
above, so that as each horse
starts below the line the pre-
vious one is moved up. How
can this be arranged? How
can ] remove a horse from
the VDU that has finished the
course?

Also, could you please
suggest a SAFE way of pro-
viding power for the machine
from a 12-volt car battery,
with the aim of the battery
lasting for up to 10 hours,
even with the VDU also
running off it?

J.J.W. Spencer, Neach Hill,
Nr. Shifnal.

This is an interesting appli-
cation and one which again
illustrates the wisdom of the
‘systems approach’; that

_means sitting down and care-

fully studying the whole
problem before even thinking
of writing a program.

Let’s look at our actual
objectives in a little more_
detail. The basic aim is to get
some information displayed
on the VDU in response to
the entry of a single number.
But from this single number
the computer has to decide
whether to display the infor-
mation at the bottom of the
screen, which way to move
the rest of the display, or
whether to delete information
already displayed about a
horse that has now finished
the course. If we sit down to
code this up at this stage we
will probably think of getting
the computer to ask questions
such as ‘What is the number
of the horse?’, and ‘Delete or
add?’. But these questions
will appear on the screen
confusing the details of the
competitors and taking up
valuable lines, so that it might
only be possible to show
eight horses at a time!

So look at the problem
from another angle, What
we are saying to the computer
is, ‘‘here is a number of an
entrant — if it’s on the screen
it must have been entered for
deletion — if it’s not already
on the sereen it must be a fresh
starter, so display the details
on the bottom line”. Fine . . .
but how can the computer
‘know’ what’s already on the
screen? With a memory -
mapped screen we could do
this the elegant way by direct-
ly searching through the
screen contents., Now the
UK101 has amemory -mapped
screen, but we can only get at
this in machine code. So let’s
look at the hard slog method
of deleting a line from the
screen . . . re-write the whole
screen! As it turns out this
approach will also let us move
the details of the previous
starter up past the heavy line.

Instead of storing the com-
petitors’ details as PRINT
statements, store them as

DATA statements, with the

competition number as the
first item. For example: 120
DATA 17, “PUFFING
BILLY”, “LIZZIE BOR-
DEN”’, We can now make use
of the UK101’s powerful
array facilities to set up three
arrays of sixteen rows each,
with a DIM statement: 100
DIM A(16), B$(16),C$(16).
These arrays between them
hold all the data that’s on the
screen, The program ecan, of
course, read the arrays to find
what’s on the screen, then
alter this information in the
arrays, clear the screen, and
rewrite it with the new infor-
mation from the arrays.

The way the program will
now work is that after set-
ting up the arrays it issues a
single INPUT statement
followed by a semi-colon.
This will only put a ¢“?” on
the screen, and keep on the
same line for you to enter
just the competitor’s number.
A FOR/NEXT loop is now
used to scan array A to see if
that number is already in the
array, and hence on the screen.
If it is, the program should
branch to a sub-routine
which sets that element of A’
to zero and the corresponding
elements of B$ and C$ to
blank (““ ’’). Another FOR/
NEXT loop should then be
used to write all 16 lines of
the arrays to the screen. If the
first loop does not find the
competitor’s number in array
A a RESTORE statement
should be executed. Yet ano-
ther FOR/NEXT loop (loops
are very useful!) then goes
through all the DATA state-
ments with READ A, B$, C$
till a value of A and the cor-
responding values of B$ and
C$ are then put into the last
rows of the arrays, after yet a
further loop has moved the
details from row two to row
one and so on till row 16 has
been moved to row 14. Yes,
row 14. . . for row 15 always
holds the heavy line! Now re-
write the screen, and all the
new information will be on it,
including the heavy line in the
right place!

I’'m glad to see your con-
cern with electrical safety —
high voltages do not mix well
with possibly wet grass, not
to mention rain! The main
problem is, of course, the
VDU. I would suggest that
you use one of the fairly
small 510-12 inch) TV sets
specially designed to operate
from 12 volt car batteries.

As these take no less than 20
watts, the current drain will
be under two amps.

The UK101 calls for eight
volts. Use a serial voltage
stabiliser to reduce the 12
volts of the car battery to this
level. Not only will this give
better voltage regulation than
just a Zener diode, it
will significantly reduce the
power drain.

This set up should keep

ou going safely for a full ten
hours from a fully charged car
battery. Don’t expect it to
start a car at the end of it,
though!
P. Mcllmoyle
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Talib Shaman explains how you might develop software for handling cassette-based data files.

Although based on his experiences with a Nascom 1, the story should prove extremely interesting
to those considering the same problem on other machines.

Cassette file
‘handling

Some micros do not have the software
facility whereby a program can create
data (information) files or access and
update existing ones. Such a facility is
‘essential in areas where an ‘ongoing’
record of information is to be main-
tained (for instance with book-
keeping, stock control, payroll, etc).
For those of you who do not have
such a facility this article offers
guidance on generating software that
will make good use of the cassette tape
for data file maintenance. The practical
éxamples that I incdude come from
software which I developed for the
basic NASCOM, I've called it TSAM
(Tape Sequentlal Access Méthod).

File structure

Supposing we have a stock control
system in which it is necessary to
maintain the following information
about every item in stock:
— Item number or codé
— Price
— Quantity in stock

- Supplier
— Re-order level
In a manual system a clerk would
maintain a stock file. This could be a
book with one page per item, or a tray
with one card per item. In a computer
system this file could” be held on
4 magnetic tape. On this tape file, items
are recorded one after another (serially)
and each item is called a record. The
record, in this example, would hold the
item code, price, quantity in stock,
etc. (Fig 1). A record therefore would
only need to hold values such as for
example, A616040. It’s up to you to
define and know what each part of the
record represents — in this case; the first
three bytes are the item code Tollowed
by two bytes for the price and so on.
These different divisions within the
record are called data fields.

Stock File
Item number A6l
Price 60

Qty in stock 40

Item number

In order to detect where a file
starts and finishes on a tape or a
cassette, each file needs a header
and frailer record. The file header is
physically the first record and the
trailer is the last on the file (Fig: 2).
These records need not be of the same
format as the data records. Their
format is decided by the software
which maintaifis and accesses the
files. One common ‘piece’ of
information which a _file header
contains, is the file identification.

/\\
TN S N Y — Header

label

Data record

Pilel] P ——— ]
Data record
LN Y Tl
L
Fig 2
Other typical information is:

— File version (this is incremented as
the file is updated)

— Date of last update

— Data record size

—ete.

Usually, the trailer doesn’t have
much information apart from, in

some cases, a count of the reco¥ds
on the file. This, if maintained; would
be automatically updated by the
software.

Access method

The way a file is organised or
structured decides the ways or the
methods by which we can access it. A
tape file as shown earlier, is organised
in a serial fashion — records follow one
another  physically.  With  this
architecture, records can be maintained
in an ascending ot descending (sorted)
sequence of one or a combination of
data fields from those records. These

fields upon which the file is sorted are

called Sort Keys. In our stock control
example, the file could equally well be
sorted on item number, or price and so
on.

Reading a tape file from start to
finish is a serial access (tecords are read
as they are physically found on the-file).
However, if the file happens to be
sorted, then the access is sequential
with respect to the sort key.

In the' majority of tape file
applications, files are maintained in a
sorted order. This is so, not only to

. provide sorted output or réports but

also to speed up the location of the
required records from the file. If we
take an example and suppose that on a
sorted control file the record for item
A95 is needed, then all we have to do
is to read the file and match the
stock item number in every record we
read against that required until either
we find the record for that item or
come across an item higher in number
(which would suggest that the stock
item does not exist).

In the case of an unsorted file, all
the records must be read before it can
be decided that the item does not exist.
Furthermore, in the case of an unsorted
file, the search has to start from the
beginmng, whereas with sorted files, the
search can continue from the current
position within the file — so long as
the value of the key in the current
record (stock item number) is lower
than the value required (we are
assumlng an ascending sort, which is
true in the majority of cases).

To read a record from cassette into
memory or to write a record out takes -
a long time in computing terms. These
time:-costly operations are called
Physical Input/Output  Operations
(Physical [/Os). Somehow, these have to
be reduced and the way thxs is done is
to move more than one record (a block
of records) between memory and
secondary storage when a physical
I/O is performed. Having read a block
of records you can then read one
record at a time from the block (which
is now in memory) and when the whole
block is read, another block is trans-
ferred from cassette. In this way, we
are reading all the records we want but
making fewer physical I/Os. Besides
other factors, the reduction of these
physical I/Os is related to the number
of records in a block; the number of
records per block is called the
blocking factor.

To expect every program which
needs to access the file to perform these
operations and to open and close files
etc. is to expect a great deal of code
duplication. Instead therefore, a piece
of software called the Access Method
can be used to organise, open and close
files and block and deblock records. The
user’s program can be provided with
simple commands to communicate its
requests to the Access Method which
performs all those complex and, in most
cases, hardware dependent tasks like
sw1tchmg between tape wunits and
communicating with the monitor
and the operator.

So far we have concentrated on basic
terminology and concepts in order to
pave the way for the serious topic of
designing our data management soft-
ware. Now, instedd of ‘throwing’
principles and methodologies at you to
think about and possible misinterpret, I
shall take my actual Access Method
(TSAM) and ‘walk’ you through the
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0 1 2 3 4 5 6 7
8 ) A B c D E F header label and checks that the
RAMZ | KMAP file mounted is the file requested.
0C00 Port 0 Old keyboard switch contents ———— — READ a record
e ARG 1 ——t Whereby a record is read from an
> No. of opened file. The record is placed in a
e Sﬁg':f“““" Args. knovt&)m gﬁea of memory, 18ady titl)r A
use by the user program. Once the
ARG 3 Vet by NEXNUM A R B end of file is detected, the READ
0C10 Subroutine Breakpoint Code function returns a suitable response
address code to the user program. (Al TSAM
functions return a response code in a
known area of memory to signal
0C40 'll(‘eg'lboard is(KTABO SKTAB $CTAB SNMI wmpletion or error conditions. The
Longth ta%ﬁw”d Fybond g%'l';m’“d gf}i{mp,) calling program should always test
origin start start these.)
— WRITE a record
0C48 NMI T CRT D KBD The user progranfl places a record in
1 h Jump’ h Jump’ 1 h a certain area of memory and calls
" T this function which outputs it to
Fig 3 the corresponding file.
various stages I had to go through in — CLOSE the file
order to develop it. Having finished with a file, the user
program calls this function which
Background
The design process was made up of TCO0 C4F (Command entered)
the following distinct stages: 3
— Identifying and conceptually Joa S i 10740 ap 0
defining the services which the soft- gros 40 42 54 02 00 OC 4F 0C
ware (TSAM) should provide. i t
— Understanding how the various data (T) | (0Co0) (0C4F)
related routines of the monitor are
invoked. Number of arguments
— From the two stages above,
determining:
— What monitor routines to modify
and how to do it
— What monitor routines to use :
directly . . L oc40 00 1D 00 EA 00 63 03 C3
— What new routines to introduce
— Writing and testing the software Start address of command list
This approach was essential in order to
take advantage of the existing complex (M) (01AD)
data handling routines already present
(O E o 0363 4D AD 01 43 EF 03 45 DO
= v = 036B /02 53 FF02 — — — —
Basic requirements
Four basic functions were required: Vi
— OPEN a file o
A function which when called by 01AD M routine
a program, with certain parameters, )
instructs the operator to mount the
required file on a specified free deck
for input or output. Upon mounting
of the file, the OPEN function, in
the case of a new file, generates and Fig 4
writes the header label — or in the
case of an existing file, reads the
writes a Trailer label to that file
o +12V and frees the deck.
Another requirement is for more than
one cassette deck to be interfaced to
the machine and be' addressable by
TSAM. TSAM also needs to identify and
switch on the corresponding cassette to
e A enable record reading and writing and to
switch off again afterwards.
Notice that a record, in TSAM
2N2369A 2N2369A version 1 (covered here), may
represent a block (more than one
7 o b record). It’s up to the users, if they
wish, to handle record blocking and de-
- blocking.
'
2 w~o
P | The MONITOR
w ' »
| routines
—OGND
Cassette addressing and control circuits. The relays connect The maChine used for TSAM was the
to the microphone on/off switches on the cassette units. Fig. 5 NASCOM basic kit (NASBUG with
less than 1 kbyte of user memory
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Cing |

The Paper Tiger puts more bite ini
everything youdo.

The Paper Tiger strikes again. With DotPlot™ high perfor- You get mutti-part business forms handling. Forms contr
mance graphics. Now you can get a powerful printer with state- Re-inking ribbon system. Parallel/serial interface. Se
of-the-art graphics for-less than the price of most diagnostics. Paper-out sensor. Uni-direction:

matrix printers alone. print speeds to 198 characters/second. And more

DotPlot lets you printscreen graphics, draw °

illustrations, write block letters, plot charts, and
[ ] [ ]
compputers limited

more. All under software control.
And, DotPlot includes an expanded
2K-byte buffer. It can hold text from a full 24-line

Finway Road, Hemel Hempstead, Herts HP2 7PS
Tel (0442) 48151 and 41191
Telex: 825554 DATEFF G

by 80-column CRT screen.

That's not all. Every Paper Tiger gives you
8 software-selectable character sizes. 80 and
132 column formats. 96 upper/lower case
Characters: Reliable steppet-motor paper
drive. Adjustable width tractor feed.
Continuous duty cycle operation.

Available from Apple Dealers throughout the- U
OEM/Dealer enquiries welcome;

Recommended retail price £598 (excl- VAT)




USER
PROGRAM
OPEN CLOSE
READ WRITE
COMM
CONV

Fig 6 TSAM modules

available).

The Input/Output routines available
in the NASBUG are keyboard driven
and are:

— LOAD: when invoked from the key-
board, reads a cassette tape and loads
the contents into corresponding
memory addresses. The file consists
of 8-byte records each preceded by
a memory address from which they
were recorded originally. Header
and Trailer labels are represented by
a high pitched tone (no actual data).

— DUMP: when invoked from the key-
board with two parameters (Start
address and Finish address), writes
the contents of memory defined by
the two parameters, to the cassette
deck. The formatting of data (8-byte
records) and Header/Trailer tones, as
described under LOAD, is performed
here.

An important fact is that only one

cassette is supported and the operator

has to switch it on/off and engage it in
the right mode (Read/Record) prior to
invoking these routines.

The Design

It soon became clear that if TSAM was
to fit in less than 1 kbyte (leaving
room for a user program) without
having to interact directly with ports,
then LOAD and DUMP routines had to
be utilised. I also needed to be able to
address and control more than one
cassette deck.

After some thought and
experimentation, I found a way of
modifying the LOAD and DUMP
routines to suit my purpose. This was
made possible through two facts:

— The monitor utilises REFLECTIVE
lists for servicing and invoking
routines

— The monitor maintains these lists as
part of the user RAM. They, there-
fore, can be modified by soft ware.

The monitor maintains the reflective

lists in a table at 0COOH — 0C4FH (Fig

3).

When a command is entered on the
keyboard, the monitor moves the
command character, the number of
arguments and the arguments them-
selves, to locations 0COAH — OC10H of
the reflective table.

To tabulate this table, enter (TC00

C4F). In the display, you’ll find that
these locations are set as follows:

QCOA 54 (T),

¢COB 02 (Number of
arguments),

gcoc/D 09 OC (=pC 0P which is
argument 1)

OCQE/F 4F @C (QC4F which is the
second argument).

What you are looking at is the setting
which corresponds to the Tabulate
command you just entered.

Having set the command character
and arguments, the monitor looks at
locations 0C45/46H (which hold the
address of the command table) and
makes a jump to the address held in
there (the address in your tabulation
is 63 03H (03 63H).

At address 0363H, there is a
command list. This list holds for every
monitor command, the command
character and the address within the
monitor where the routine for this
command is found. This shows that the
M (Memory) command, for example,
starts at location 01 ADH.

The monitor scans the list and
matches the command character from
0COAH with one from the command list
and jumps to the routine at the corres-
ponding address. (Fig 4 shows the
progress from command entry to
execution.)

Each monitor routine extracts its
parameters from address OCOBH—
0C11H, and it is this that enables TSAM
to invoke the monitor routines:

— locations OCOBH — OC11H are set
accordingly
— a call is made to the required routine

For addressing and controlling the
two cassette decks, the spare bits (Q5
and Q2) of port 0 are utilised (Fig 5).

Bits Q5 and Q2 are connected,
through some simple switching circuits,
to the cassette ON/OFF relays (any low
voltage, high speed will do).

To switch a cassette on, the
accumulator (RA) is loaded with a
suitable value and is output to
port 0. The values chosen allow for
switching the LED on/off to
indicate data transfer.

For data flow between port and
cassettes, the existing connections are
channelled to both cassettes (Pins 5,3,4
on the main board). The fact that the

two cassette input/output lines are
joined does not matter, since only
one cassette is active at a time. |

The 12V line of the PSU is quite
adequate and the load on it is quite
minimal (use low power/high Z relays).

TSAM occupies 575 bytes (06COH—
OE9FH). This includes control blocks,
parameters, lists and record buffers (the
maximum record size allowed is 80
bytes).

TSAM consists mainly of six modules |
(Fig 6):
— OPEN
— CLOSE
— READ
— WRITE
— CONV
— COMM

The user program interacts only
with the top four modules. CONV
and COMM are internal service routines
used for converting internal format
to display format for communicating
with the operator, and for reserving,
freeing, controlling, and identifying tape
decks.

TSAM divides its memory space into
two regions (Fig 7):

l’ 0C80
Reserved

TSAM Data Region 7] Dummy header (8 bytes)

0C70

>
-Pl
0CC8 b
.

Buffer (88)

ocD2

:' R/W Control Block

R/W Control Block
OCCD |

TSAM Code Region

TSAM Memory Allocation Flg 7
— Buffers, Control Blocks and Switches
— Software Programs

The Data Region must always be
reserved for TSAM. The Software
Region, however, offers flexibility. The
user need only load those modules of
TSAM necessary for that particular
run. The software is written to be
position  independent. The only
factors that change are the address to
which the wuser program issues the
call and the address to which related
modules refer. This approach enables
economy on memory utilisation — ‘you
only load what you need’.

In Fig 7, the buffer is the area where
the input record is placed by TSAM to |
write away. The dummy header is an 8
byte block appended by TSAM to
reduce the data error rate and allow
the cassette to reach the correct speed
before data input /output.

The Read/Write Control Blocks are
areas created and maintained by
TSAM to keep track of active files and
cassette decks, there being one for each
deck.

The 16 bytes reserved area includes
the OPEN block (Fig 8) where the user
program supplies various parameters to
TSAM like File name, Read/Write
indicator and record size. In the same
area, TSAM communicates the response
code to the user program.

GOTO page 131
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80 Column by

24 Line Plug-in Compatible Board for
the Apple Il Computer

SPECIFICATIONS
%80 Columns X 24 lines.

%Upper and lower case data entry using the Apple 1

keyboard.

*Includes 128 upper and lower case 5X8 dot matrix ASCI|
character set and inverse alpha characters.

*Characters can be user definable.

%Includes VBC video balance circuit which allows the user to
display 80 columns on an inexpensive 8 MHZ CRT monitor.

%Shih lock feature.

<XeWorks with Apple Pascal and Apple Basic.

SPECIFICATIONS

Serial Interface
One RC-232 interface with EIA receivers
and drivers
*Available handshaking lines --Request--
To--Send (RTS). Clear--To--Send
{CTS). Data--Carrier--Detect (DCD)
Rotary switch selectable baud rates--
110. 134.5. 300, 600. 1200, 2400, 4800
(9600 and 19200 baud available under
software control for printers)
External clock input for up to 500K baud
»Software controlled modes:
- 7 or 8 data bits
— Even or odd parity
— 1 or 2 stop bits
— —1,—16. —24 baud rate divisor
- Master reset
— RTS mode control
*Double buffered send and receive
registers
*Suppons full duplex operation

Pajallel interface
Two bi-directional 8-bit ports
Four additional interrupt and handshaking
lines
Intertace configuration and data direction
controlled by software

Firmware
=X+256 bytes of on-board PROM
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*Incorporates Pascal and Basic control characters.
%AII monitor-type escapes are valid.
%Follows protocols of Pascaland Basic operating systems.
<} Compatible with All Apple Il peripherals.
%Effec_tive baud rate greater than 10,000 fast scrolling and
clearing.
Synchronous operation with Apple |l.
Can be used with Apple Il communication interface board to

act as self contained terminal for time-sharing or other
applications.

Video Board

AlO™
Serial & Parallel
Apple Interface

TWO BOARDS IN ONE

The AlO Apple Interface allows maximum flexibility for
interfacing your Apple |l with peripherals such as printers,
plotters, terminals, modems and other computers. The AlIO
can communicate with both serial and parallel devices. It
can even interface with both at the same time. And you
won't need to write angf| software to operate the AlO. It
comes complete with the necessary software and on-board
firmware to handle serial and parallel communications.

Nett Vat Total
275.00 41.25 316.25

Addressing
¥-6 memory mapped registers

Cable Assemblies
Serial interface-- 6 inch ribbon cable with
DB-25 socket

*Parallel interface-- 18 inch ribbon cable
with uncommitted end

PC Board
High grade FR-4 blue epoxy.
Double sided solder mask with silk

screened parts legend and gold-plated
edge connector contacts.

*Dimensions»— 2.7"x 6.3" (excluding edge
connector contacts).

Miscellaneous
PROMs and data buffer power-down
when not addressed

i Please ring Paul Fullwood or Carl
*Sockets provided for all ICs

Phillips for other interfacing

requirements.
A.lLO.
Stack Computer Services Ltd
Nett Vat Total ~ 290-298 Derby Road, Bootle, coSTTER
105.00 1575 120.75 Liverpool L208LN. SERVICES

051-933 5511. LIMITED



Micro chess is becoming enormously popular — witness the first world championships to be held at
the next PCW show. Every month, Kevin O 'Connell reports on the ‘state of play’.

SUPERSYSTEM

The Chess Champion Super System III*
took the Blue Riband of the commercial
chess computer industry to SciSys—W
Ltd in Hong Kong when it appeared on
the West German market last autumn.
Available in the UK since the Spring, it
took that Riband for three main
reasons: (1) playing strength, (2)
features and (3) observance of the laws
of chess. Now, before I go any further I
have to point out that although I hope
my assessment of this product is
unbiased, it’s not a disinterested one,
since I did, for commercial gain as well
as for fun, help to design the program
and the machine’s features.

When System III appeared on the
market its main rival, in terms of
playing strength, was Fidelity’s Voice
Chess Challenger. I conducted a 17-
game match between the two which
showed the playing strength to be about
the same, at least from the chess
master’s point of view. The overall
result was 10-7 in favour of System III,
which was playing at a slight time
disadvantage.

System III also came closer than any
other program to creating a major
sensation when, earlier this year, it
achieved a winning position against the
human world champion, Anatoly
Karpov. The circumstances were
unique: the West German department
store chain of Horten sponsored a chess
tournament at Bad Kissingen to help
promote interest in chess and in sales of
chess computers, especially the System
III. During the tournament a day was
set aside when each of the Grand-
masters played 25 games simultaneously
against an army of System IIIs. After 32
moves of one of the world champion’s
games, he was a rook down, with a lost
game; he still, however, had one threat.

% /,//// /g
. »

%z,%/////
e f ¢ h

From the diagram, System III (with
the black pieces) played Rf8-d8, a
blunder that allowed the world
champion to save his honour with
Qe5-h8 checkmate (Qa7-b8 instead of
Rf8-d8 would have won). A horrible
end for the program, but history had
been made and that game is still making
the rounds of the world’s chess press.
The most notable features of System

a b ¢ d

iIl are its four modular accessories. Two
of them, a power pack and a CMOS
memory, are relatively unexciting, but
the other two are major advances on
previously available chess machine hard-
ware. An LCD chess board and an
electronic printer can be clipped on to
the sides of the master unit, as shown in
the photograph.

The LCD board solves the problem —
around since the first chess computer
appeared three years ago — of knowing
whether you have the same position on
the chess board as the computer has on
its internal board. If you do make any
mistakes or simply want to change the
board position — perhaps because you

made a chess mistake, blundering away
one of your pieces — then the keyboard
system, with its ‘takeback’ feature and
‘enter position’ mode allows such
changes to be made.

All serious chess players keep records
of the games they play and if you have
ever played any games against a chess
computer, you may also wish that
you could consult the moves of a game
you played against it. You’ll be pleased
to hear that a printer is available as an
accessory to this versatile system. I
show here the printer’s output for the
game against Karpov referred to above.
The print-out includes two diagrams
which you can elect to have whenever
you like. The repetitive ‘MD’
indicates that I was using the ‘More
Data’ function which allows you to
print out the record of any game,
GOTO Page 131
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BOOKFARE

Future shock
horror-or
clutching at
clichés

Alvin Toffler has achieved
the kind of immortality
dreamed of by philosophers
and marketing men (and
women). He has coined a
hrase that has entered the
anguage and the conscious-
ness of the age in which he
lives — Future Shock. As the
dust jacket of his latest
book, The Third Wave,
explains: in his earlier publi-
cation Future Shock, Toffler
“analysed the disorientation
brought on us by the over-
whelmingly rapid changes
in social structure and tech-
nology and showed how far
they had affected our ways
of thinking and feeling.”’

As the impact of infor-
mation technology (micros,
computers, et al) is an
obvious example of future-
shock (sic), it’s not surprising
that Toffler has joined in
the rush to publish his own
tome on the forthcoming

new technological revolution.

What is surprising is that
The Third Wave is such a
poor contribution to the
futurist debate.

There’s nothing new in The
Third Wave, except a stream
of innovative catchphrases
aimed at giving Toffler a
second stab at immortality
by adding a new word to the
footnotes of history.

‘The Third Wave’ is his
term for what others have
called things like the infor-
mation revolution, the wired
society, the third industrial
revolution, postindustrial
society, the leisure society,
etc. His vision of the future
is called ‘practopia’ which is
“neither the best nor the
worst of all possible worlds
but one that is both practical
and preferable to the one we
had.”

Other new Tofflerisms
include ‘indust-reality’ to
describe the view of the
world created by the in-
dustrial revolution, ‘de-
massifying’ to indicate
rebellions against mass
conformity and ‘prosumer’
to indicate the integration
of the roles of producer and

consumer. By the end of the
book the text is full of so
many Tofflerisms, psycho-
spheres, inter-weave prob-
lems and Messiah complexes
that it’s virtually incompre-
hensible to someone un-
familiar with Toffler jargon.
If the result of understanding
the meaning behind Toffler-
isms gave valuable new
insights into the problems
being analysed, the task of
reading the 450-plus pages
would be worthwhile. As it is,
Toffler’s crisp racy prose
begins to grate because the
book seems to reflect the
verbal equivalent of the
after-effects of a large dose
of baked beans: it’s windy
and repetitive.

Toffler’s ‘revolutionary
premise’ (his own description)
is that ‘we’ will not totally
destroy ourselves in the
turbulent decades ahead and
that ‘““the jolting changes
we are now experiencing
are not chaotic or random
but form a sharp, clear
discernable pattern.” This
pattern is the Third Wave,
which he claims started in
1955. The First Wave was
the agricultural revolution
which he dates from 8000BC
to the mid-18th Century and
the Second Wave was the
industrial revolution.

First Wave technology was
pretty basic — wheels, levers,
winches, hoists and primitive
ploughs. Second Wave tech-
nology comprised all those
innovations associated with
industrialisation, such as
automated production lines,
trains, cars, etc. According
to Toffler, Third Wave
technology is composed of
a mix of developments
which are no longer based
on the ‘classic science’ of

the Second Wave. He sees
information technology,
molecular biology, ecology,
space science, oceanics,
quantum electronics and
nucleonics as the main
technologies driving the
Third Wave.

And he sees information
technology playing a central
role in the Third Wave by
creating what he calls an
‘intelligent environment’ —
which is identical comment
to all the other punditry
about the ‘information/micro/
computing/communications
revolution’ that’s been
spewing out of the mass
media recently and has
been the subject of many
publications reviewed in
Bookfare over the last year
(see below for the two latest
British Micro Revolution-

aries}.
All the old familiar faces
are in Toffler’s intelligent
environment — viewdata,
electronic funds transfer,
the automated office,
electronic mail and so on.
He’s dressed some old hat
concepts in new dress. For
example, the capability for
using information technology
to carry out some office
work at home is dubbed ‘the
electronic cottage’. . . very
catchy but nothing very new
beneath the veneer.
Toffler’s wide-eyed
technological enthusiasm is
summarised by his view that
despite the fact that com-
puters can make dangerous
errors, he believes they are
“among the most amazing
and unsettling of human
achievements for they
enhance our mind-power as
Second Wave Technology
enhanced our muscle power,
and we do not know where

This month Malcolm Peltu rides the third wave and investigates a couple of revo-
lutions while Peter Rodwell curls up with the latest technical books.

our minds will ultimately
lead us.”

Toffler’s mind leads him
into a new American, liberal
middle class dream. What he
seems to have done is to
gather together the current
obsessions of this strata of
American society — ecology,
the energy crisis, political
malaise, family breakdowns,
personal neuroses, social
violence, economic recession,
international anarchy, etc, etc.
Using technology as a frame-
work, he has then tried to
determine some kind of
ogtimistic pattern in this
chaos. The ‘wave theory’
is an ideal solution because
it’s so vague that it cannot
be proved or disproved; it
signifies only a general
progressive movement rather
than any single clearly
‘defined development.

“Never before have so
many people in so many
countries — even educated
and supposedly sophisticated
people — been so intellect-
ually helpless, drowning,
as it were, in a maelstrom
of conflicting, confusing and
cacophonous ideas. Colliding
visions rock our mental
universe,” he comments, not
so much waving as drowning.
After reading your book
Alvin, I see just what you
mean.

Although The Third
Wave is interspersed with
warnings that the future
may be pretty grim and
the clashing, overlapping
Second and Third Waves
might create havoc, Toffler is
carried towards his practopia
with increasing enthusiasm.
The nature of that
practopia is best encapsulated

by his electronic cottage.

Working from nice comfy
homes using word processors,
electronic communications
and so on is seen bty Toffler
as an opportunity for re-
establishing family and
community life. His idea of
home, however, obviously
differs from the point of view
of, say, families in Harlem or
Soweto.

He picks up ‘blips’ of
comfort on every possible
occasion. He talks of a
‘blip culture’ in which the
confusion of modern life
and bombardment of
information from a variety
of media appears to be a
random attack of disembodied
blips which somehow
eventually gel into “concepts
or metaphors that sum up
or organise blips into larger
wholes.” (The sometimes
ridiculous flavour of the
book can only be judged
from direct quotes such as
these.)

Blips of Third Wave
comfort include what he
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calls the “self help
movement’’ — the mushroom-
ing of groups such as the
Parents of Gays and Lesbians,
Depressives Associated and
Citizens to Bring Broadway
Back. He believes that this
movement indicates a
rejection of mass society and
standardisation.

This ‘de-massification’ is
one trend which he believes
will lead to a philosophy of
‘small-within-big is beautiful’
which will become possible
within the intelligent
environment that allows
individuals and groups to
remain interlinked while
living and working within
small communities. Com-
puters are assisting in
de-massification he claims
and in breaking down the
obsession with the standard-
isation that came as a
by-product of mass-
production.

However, he dismisses
any contradictory trends
as being the final throes of
the Second Wave, rather
than accepting that if there is
a Third Wave it may be very
different to his own vision.
There’s growing evidence,
for example, that office
automation could lead to the
implementation of auto-
mation management methods
in white collar work . . . the
same trend that once created
the manufacturing production
line with its attendant
emphasis on product
standardisation, dehuman-
isation of work tasks and
alienation of the workforce.
And where would the standard
McDonald hamburger be
without computer control?

Society is, if anything,
becoming more standardised
with America ,the most
conformist society of all. In
the early 20th Century, at
the peak of the Second Wave,
American entertainment was
anarchic and individualistic.
Now, despite a myriad of
radio and TV stations and
Citizens Band Radio,
standard pap is thurned out
— and the use of electronic
technology seems merely to
increase the volume of pap
rather than change the
quality.

The superficiality of
The Third Wave is epitomised
in a section on ‘the new
image of nature’. Toffler
comments, “Whether we
examine opinion surveys
or the lyric of pop songs,
the visual imagery in
advertising or the content
of sermons, we find evidence
of a heightened, though oftén
romantic, regara for nature.”
It’s not an uncommon sight
in America to see someone
drinking a calorie-free drink
at breakfast to wash down

half-a-dozen pancakes with
syrup. Or to see an
‘ecologically sound’ adverti-
sement for some totally
unnatural product like
alcohol or even cigarettes.
Nobody could seriously take
the imagery of advertising as
meaning anything other than
a carefully planned consumer
hook.

I fear that The Third
Wave will be overvalued
because of Toffler’s repu-
tation and his slick
journalistic style;it’s peppered
with quotable quotes and so
many new Tofflerisms that
one or two may join future-
shock in our cultural
vocabulary. If it had been
written by somebody else,

I doubt whether it would
even have been published
and clearly the decision to
rovide this sort of space
or a review is based more
on Toffler’s reputation
than on any particular merit.

There are many other less
pretentious books which say
much more in rather fewer
words — such as the recent
double-barrelled British
paperback assault, which is
reviewed following the next
headline break . ..

PL?

On the same early summer’s
day, two books were
published with the same title,
at the same price, by authors
with similar names (initials
PL) from publishers whose
names possess the same first
and last letters. The title

of the books is The Micro
Revolution. Their co-
incidental publishing
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graphically illustrated the

rush to publish that has
followed in the wake of

the ‘Great Micro Debate’,
swelling the volume of
futuristic predictions to new
heights.

It would be a pity,
however, if the confusion
over names and the volume
of other material on the
subject caused these two
books to be ignored because
each, in its own way, is an
excellent contribution to the
micro discussion. Both are
by experienced professional
journalists — Peter Large,
technology correspondent
of the Guardian, and Peter
Laurie, Editor of Practical
Computing. Although in
some respects their books
cover similar territory, they
could have been accurately
differentiated had Laurie’s
book (published by Futura)
been entitled something
like ‘a guide to information
technology’ because it’s
primarily an easy-to-read
introduction to the nature
of the technology that may
cause the ‘revolution’. On the
other hand, Large’s book
(published by Fontana) is
primarily about the
applications of the techno-
logy.
Both writers are techno-
logical erthusiasts, excited
by the technological potential,
although aware of possible
negative effects. Their
differing degrees of opti-
mism are summarised by the
(thankfully) different sub-
titles given to the books.
‘“The microchip that will
change your life’” (my italics)
is the Large motto on the
front cover; Laurie’s, however,

is more doubting: “A change
for the better or worse?’
Neither book says much that
has not already been said in
the Micro Debate. What is
interesting is that they say

it in a much more practical
and succinct style than Alvin
Toffler with his more philo-
sophically rambling approach
(see above.)

Peter Large has given an
elegant shape to his book by
starting with a short story
called ‘a day after tomorrow’
which examines the lifestyles
of Jane and Joe Babbage in
an idyllic electronic future.
Jane is a newspaper editor
and Joe a General Practitioner
and they live and work in
Cornwall using all the faci-
lities of the wired society to
carry out the jobs, educate
their children and entertain
themselves from the end of a
computer terminal.

Large systematically shows
how the technological ele-
ments that compose the
Babbage lifestyle, although
apparently futuristic in tﬁe
short story context, are
generally available today. The
chapter titles indicate the
familiar ground covered
including ‘Getting rid of
money’, ‘Of satellites and
laser light’, ‘Jobs that have
gone’ and ‘The threat to
privacy.’

Using his skill as a reporter
and the information available
to him on The Guardian,
Large provides a good
enjoyable round up of the
state of the micro art as it
was in 1979, He quotes
extensively from the Brigade
of Pundits who have been
quick with micro quotes,
which gives the book the feel
of an extended newspaper
article. Although this imme-
diacy lays itself open to the
erosions of time and rapid
technological innovation; its
main thesis and the trends it
indicates are stronger than
the transient accuracy of any
particular forecast relating
to whether a particular
capability is or will be
available.

The flavour of Peter
Laurie’s Micro Revolution is
also reflected by the chapter
titles, which are simply called
things like ‘Data’, ‘Memory
Devices’ and ‘Software.’ It
seems as if the book was
originally conceived as a
technical introduction to the
subject but was then dressed
in ‘social relevance’ garb in
order to catch the Third Wave
tide.

This is a pity, because it
devalues the uniqueness of
the book, which is as an
extremely lively educational
aid of the ‘All you ever
wanted to know about
computers but were afraid
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to ask in case you did not
understand the answer’ ilk.
On each subject covered
(which includes advanced
topics such as artificial
intelligence as well as basic
Basics) he provides sufficient
depth to give a real grasp of
the technicalities. In some
areas, particularly artificial
intelligence, this level might
be too deep but it’s easy to
skip over anything that
appears too heavy for personal
tastes.

His comments on the
social implications of the
technology are tantalisingly
brief because his anarchic,
manic-depressive views
provide an individual per-
spective on what has become
a hackneyed subject.

The last chapter of the
Laurie book is only eight
pages long and is a reprint of
articles published by him in
the New Scientist in a colump
entitled ‘Pig Ignorant.’ In
this he humorously describes
his own futureshock when
meeting the computer en-
thusiasm of his then-twelve-
year-old son, which develops
into a freewheeling look at
the organisational and social
power groups which will
dictate the shape of the
micro revolution. Laurie’s
book is worth reading just
for this Pig Ignorant section
for those old lags who feel
‘they already know enough
about the technology. For
newcomers to the whole
subject, the PL2s offer, in
their different ways, two of
the best micro primers
around.

Included in this month’s
Bookfare were:

The Third Wave by Alvin
Toffler (Collins, £8.95)

The Micro Revolution by
Peter Large (Fontana, £1.50)
The Micro Revolution by
Peter Laurie (Futura, £1.50)

TECHNICAL REVIEWS

by Peter Rodwell

Microcomputer Components
Data Book
(Zilog Ine, $5.00)
Despite the wave of publicity
given to the new generation
of 16-bit processors, you’ll
find precious few of them
actually in the market place
right now. One reason for
this (other than the techni-
cality that manufacturers
are said to be having a hell of
a time trying to make them)
is that the CPUs by them-
selves are useless — they need
a cast of supporting chips to
enable them to function in
the environment for which,
they were designed. Thus,
even if you can get your
hands on one of Zilog’s
Z8000 CPUs, you'll not be
able to use it to its full capa-
bilities without the extras to
hang onto it. But until these
appear you can at least read
about them in the new Zilog
Data Book.

As well as giving pure

technical details on the
Z8001 and Z8002 chips, the
book includes a useful
tutorial on these devices,
which makes it easier to
understand their capabilities
than reading a straight-
forward data sheet. But more
interesting still are the.
support chips which Zilog
intends to produce, both
immediately and in the
future.

Takin]g1 prime place among
these is the Z8010 memory
management unit, which is
sufficiently compie‘x to merit
its own explanatory tutorial.
If you want to use the Z8001
— the segmented version —
then you’ll need to know all
about the MMU to exploit its
full potential. ",

The book also describes
the Zilog Z-Bus, designed for
use with the Z8000 family.
This family includes the
Z8034 Universal Peripheral
Controller, a slave processor
similar to the Z8 with facili-
ties which include 2k of on-
chip ROM, three program-
mable I/O ports and six levels
of priority interrupt. Then
there’s the Z8030 Serial
Communications Controller,
which gives you two inde-
pendent full-duplex channels
with fully programmable
protocols, operating at
up to 1 Mbit per second. If
that leaves you cold then
there’s also a couple of pages
on the Z8038 FIFO 1/O
interface unit and one page
on the Z8060 FIFO buffer
unit.

Coming soon, and thus
receiving only a few para-
graphs of text each, are three
further devices: the Z8016
DMA controller will be able
to handle transfers at up to
2 Mbytes per second, and to
keep things sorted out Zilog
alsg intends to give us the
Z8065 burst error processor.
But what is interesting is
the proposed Z8052 CRT
controller, which will be
handy for word processing
scientific and mathematicai
applications as it allows all
sorts of wonders such as
mixed typefaces, vertically
and horizontally-split screen
formats and ‘“‘simple line
drawing capabilities”.

At the back of the book

are three memory devices, the

26115 and Z6116 dynamic
R AMs, respectively 8k x 1
and 16k x 1, and the Z6132
4k x 8 ‘quasi static’ RAM.
Quasi static means that it’s a
dynamic RAM chip with on-
board refresh circuitry which
makes it look like a static
chip as far as the rest of the
system is concerned. This is
such an obvious solution that
I can’t understand why it
wasn’t done right from the

start; maybe it’s something to _ _ _ ‘

do with the ¢, . . high-
performance depletion-load

double-poly n-channel silicon-

gate MOS technology. . .”
which Zilog use to make it.
On more familiar ground
though, there’s a whole sec-
tion at the start of the book
devoted to the Z80 family,

one addition to which is the
Z80 DART (dual asynchro-
nous receiver/transmitter),
which offers two separate
full duplex channels, both
with modem controls, and
should prove useful if you
don’t need the synchronous
capability of the Z80 SIO.

Machine Language Program-
ming from the Ground Up
Hubert S Howe Jr (A J
Harding (Molimerx), £8.50)
This book is inaccurately
titled as it deals not with
machine language program-
ming as a general subject
but with assembler language

programming for the TRS-80.

Having said that, though, I
must immediatefy add that
it’s a useful guide for anyone
wanting an introduction to
low-evel Z80 programming;
it’s also handy for any TRS-
80 owner who wants to ‘get
ingide’ the machine.

Of the book’s 17
chapters, five deal exclusively
with various aspects of the
TRS-80. The remaining 12
cover in detail the concept
of low-level programming,
number bases, the Z80’s archi-
tecture and instruction set,
assembler language program-
ming in general and those of
its various aspects which are
likely to be of greatest dif-
ficulty for the beginner. This
latter group includes using
the stack, reading and print-
ing numbers, organising
arrays and tables, moving
data, integer, BCD and
(briefly) floating point arith-
metic, logical and bit opera-
tions and 8 and 16-bit mul-
tiplication and division. Each
of these subjects gets a sep-
arate chapter and all are
likely to be useful to the
owner of any Z80-based sys-
tem. There are plenty of
programming examples,

TRS-80 owners will find
the five machine-dependent
chapters useful, even for
Basic programming in some

cases. The Level II Basic
ROM is thoroughly dissected
and addresses given for all
the main subroutines,
although, as the book points
out, only a few of these

(I/d sub-routines, for
example) are useful for
assembler programming,
Particularly handy is a list of
all the RAM locations used
by the Basic interpreter, with
notes of their functions. The
final four chapters deal in
detail with cassette I/O

and tape formats, USR sub-
routines in Basic, TRSDOS
disk subroutines and a final,
rather short, look at disk
files.

The book is an amalgama-
tion of a series of articles
which the author wrote for
the US TRS-80 Month:y
News Magazine and although
it has been Anglicised there
are one or two references
to American products which
may not be available here.
The author does occasionally
let his transatlantic enthu-
siasm get the better of him;
consider, for example, “The
execution of one line in a
Basic program may require
millions or even billions of
machine instructions” or,
more oddly, when discu sing
the speed at which data . re
transferred between disk and
RAM, ¢. .. this is so fast that
it cannot be done in Basic
at all.”

At first sight the book
seems a little over-priced,
considering that it has been
typed on a word processor
and printed by Battle Instant
Print, but then you’re paying
for the information it
contains rather than for a
masterpiece of the printer’s
art.

The ‘ground’, up from
which the book progresses, is
as far as I could discover, the
correct pronounciation of
‘mnemonics’; in case you

I &

wondered, it’s “nem-on-iks”,

T T S
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DEBATING DRAUGHTS

by David Levy

Up to now this series has been devoted entirely to the general principles involved in writing programs
to play intelligent games. This month we start on a new tack, with upcoming articles that will describe
specific games in some detail and comment on the most notable work in each field. From now on I
shall be happy to accept readers’ letters for consideration. These should be written in English and
addressed to me at 104 Hamilton Terrace, London NW8 9UP, England, and while I shall endeavour to
answer the most interesting letters within future articles, under no circumstances will any reader receive
a personal reply — I'm sorry but I’'m much too busy.

The subject of the present article is
the game of draughts (known as
checkers in North America and dames
throughout much of continental
Europe). I have already described one
of the learning techniques employed in
Arthur Samuel’s checker program; now
we shall be making a closer inspection
of other aspects of this famous project.
The article will conclude with some
additional comments on computer
learning, as applied to games.

Samuel’s checker
program

Arthur Samuel began to program
checkers in 1952, using an IBM 701
computer. It was rewritten for the IBM
704 in 1954 and the following year the
first learning mechanism was introduc-
ed.

The fundamental program structure
employed a minimax tree search, since

the alpha-beta algorithm had not yet
been invented. All moves were examin-
ed to a depth of 3-ply, and the program
would look selectively at moves at the
next ply, provided that:

gi) The move was a capture;

il) The previous move was a capture; or
(iii) The move offered the opponent the
chance to exchange men.

At the next ply the program ignored
all moves for which the previous move
was not a capture, and at the sixth ply
and deeper levels in the tree only
capture moves were examined. By the
time the program reached this depth
the number of moves being examined
from any position was small, but it was
still possible for the program to find
itself getting involved in ridiculous cap-
ture sequences, and so at a depth of
11-ply the search would terminate if
either side was more than two Kkings
ahead (an overwhelming advantage). At
20-ply the search terminated under all
circumstances so that the program did
not run out of memory for storing the

tree.

Samuel’s criteria for pruning the tree
were chosen in such a way as to encour-
age the evaluation of positicns that were
quiescent, and to discourage evaluation
in turbulent positions. The concepts of
quiescence and turbulence are perhaps
better understood when related to the
two different aspects of game playing:
strategy and tactics. Strategy involves
planning and manoeuvering. Tactics
(e.g. capturing) are used to punish blun-
ders and to convert a strategic advan-
tage into something more concrete, such
as material. The argument in favour of
Samuel’s approach is that the three ply
of exhaustive search gives the program
some strategic grasp of what is happen-
ing, while the deeper tactical search
ensures that it does not perform errone-
ous evaluations in turbulent positions.
The necessity to restrict the deeper
search in this way is clearly dependent
on the nature of the game and the
number of branches at each node of the
tree (the branching factor). The number
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of positions evaluated in an alpha-beta
search is roughly proportional to bd
where b is the average branching factor
and d is the depth of search, and any-
thing that can be done to reduce the ‘b’
will produce a combinatorial improve-
ment in playing speeg.

The evaluation function used in the
early version of Samuel’s program em-
ployed 39 terms or features, only 17
of which were in use at any one time.
The features were temporarily suspen-
ded from duty if and when it was found
that they did not contribute significant-
ly to the evaluation process. Correlation
measurements indicated which of the 17
features currently in use were the least
effective, and once the effectiveness
dropped below some threshold value
they were replaced by the features at
the top of the reserve list, while the re-
jects were added to the bottom of the
reserve list. Material was the dominant
feature, and Samuel recognized the neea
to encourage the program to trade off
pieces when it was ahead but to avoid
exchanges when behind. This may be
accomplished in various ways but the
most reliable is probably to determine
the value of

(program material — opponent’s
material) X (greater side’s material)

(lesser side’s material)

A full list of the other features in
the linear part of the evaluation func-
tion is given below. There were in addi-
tion some non-linear terms in the func-
tion. In the following list the board
notation is as used in the draughts
(checkers) literature:

o,
2

_

ADV (Advancement)

The parameter is credited with 1 for
each passive man in the 5th and 6th
rows (counting in passive’s direction)
and debited with 1 for each passive man
in the 3rd and 4th rows.

APEX (Apex)

The parameter is debited with 1 if there
are no kings on the board, if either
square 7 or 26 is occupied by an active
man, and if neither of these squares is
occupied by a passive man.

BACK (Back Row Bridge)

The parameter is credited with 1 if there
are no active kings on the board and if
the two bridge squares (1 and 3, or 30
and 32) in the back row are occupied
by passive pieces.

CENT (Centre Control I)
The parameter is credited with 1 for

each of the following squares: 11,12, 15,
16, 20, 21, 24 and 25 which is occupied
by a passive man.

CNTR (Centre Control II)

The parameter is credited with 1 for
each of the following squares: 11, 12,
15, 16, 20, 21, 24 and 25 that is either
currently occupied by an active piece or
to which an active piece can move.

CORN (Double-Corner Credit)

The parameter is credited with 1 if the
material credit value for the active side
is 6 or less, if the passive side is ahead
in material credit, and if the active side
can move into one of the double-corner
squares.

CRAMP (Cramp)

The parameter is credited with 2 if the
passive side occupies the cramping square
(13 for Black, and 20 for White) and at
least one other nearby square (9 or 14

for Black, and 19 or 20 for White),
while certain squares (17, 21, 22 and 25
for Black, and 8, 11, 12 and 16 for
Wélite) are all occupied by the active
side.

DENY (Denial of Occupancy)

The parameter is credited with 1 for
each square defined in MOB if on the
next move a piece occupying this square
could be captured without an exchange.

DYKE (Dyke)

The parameter is credited with 1 for
each string of passive pieces that occupy
three adjacent diagonal squares.

EXCH (Exchange)
The parameter is credited with 1 for
each square to which the active side
may advance a piece and, in so doing,
force an exchange.

EXPOS (Exposure)

The parameter is credited with 1 for
each passive piece that is flanked along
one or the other diagonal by two empty
squares.

FORK (Threat of Fork)

The parameter is credited with 1 for
each situation in which passive pieces
occupy two adjacent squares in one row
and in which there are three empty
squares so disposed that the active side
could, by occupying one of them
threaten a sure capture of one or the
other of the two pieces.

GAP (Gap)

The parameter is credited with 1 for
each single empty square that separates
two passive pieces along a diagonal, or
that separates a passive piece from the
edge of the board.

GUARD (Back Row Control)

The parameter is credited with 1 if there
are no active kings and if either the
Bridge or the Triangle of Oreo is occu-
pied by passive pieces.

HOLE (Hole)

The parameter is credited with 1 for
each empty square that is surrounded
by three or more passive pieces.

KCENT (King Centre Control)
The parameter is credited with 1 for
each of the following squares: 11, 12,

15, 16, 20, 21, 24 and 25 which is
occupied by a passive king.

MOB (Total Mobility)

The parameter is credited with 1 for
each square to which the active side
could move one or more pieces in the
normal fashion, disregarding the fact
that jump moves may or may not be
available.

DIA (Double Diagonal File)

The parameter is credited with 1 for
each passive piece located in the diago-
nal files terminating in the double-
corner squares.

DIAV (Diagonal Moment Value)

The parameter is credited with 1/2 for
each passive piece located on squares 2
removed from the double-corner diago-
nal files, with 1 for each passive piece
located on squares 1 removed from the
double-corner files and with 3/2 for
ttgach passive piece in the double-corner
iles.

MOVE (Move)

The parameter is credited with 1 if
pieces are even with a total piece
count (2 for men, and 3 for kings) of
less than 24, and if an odd number of
pieces are in the move system, defined
as those vertical files starting with
squares 1, 2, 3 and 4.

NODE (Node)

The parameter is credited with 1 for
each passive piece that is surrounded
by at least three empty squares.

OREO (Triangle of Oreo)

The parameter is credited with 1 if there
are no passive kings and if the Triangle
of Oreo (squares 2, 3 and 7 for Black,
and squares 26, 30 and 31 for White) is
occupied by passive pieces.

POLE (Pole)

The parameter is credited with 1 for
each passive man that is completely
surrounded by empty squares.

RECAP (Recapture)

This parameter is identical with
Exchange, as defined above. (It was
introduced to test the effects produced
by the random times at which parame-
ters are introduced and deleted from the
evaluation polynomial.)

THRET (Threat)
The parameter is credited with 1 for
each square to which an active piece
may be moved and in so doing threaten
the capture of a passive piece on a
subsequent move.

Different sets of weightings were
tried in the evaluation function and an
initial set was chosen by playing
through a series of checker games from
a book and computing the correlation
coefficient of the moves chosen by the
program and those chosen by the origi-
nal (human) player.

Rote learning

The most elementary type of learning
worth programming is the storing of a
large number of game positions together
with their scores as determined by the
evaluation function. Samuel pointed out
that if a score for a position was arrived
at as a result of a 3-ply search, the next
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MOVE PHASE1 PHASE2 PHASE3 PHASE4 PHASES5 PHASEG
1-5 0.07 0.09 0.12 0.06 0.05 0.056
1—6 0.11 0.18 0.15 0.06 0.07 0.02
ebes L e e e - RO - T s ) B et s S S PR - S

time this position is encountered as a
terminal node in the tree (say at depth
3) the evaluation of the root position
will be made on the basis of a search
which has, in one variation, been exam-
ined to a depth of 6-ply. In this manner
- a program with a large storage capability
could learn to play a game such as
‘checkers rather well. The problem
facing personal computer users is clearly
one of space, and without a floppy disk

system the task will be impossible for

any moderately interesting game. Even
with a floppy, games such as checkers
will very soon use up all available
memory.

Move-~phase-tables

Another method of learning, des-
cribed in 1974 by Arnold Griffith, is
quite unusual. Griffith discovered that
in each particular phase of the game a
certain move would, fairly consistently,
either be a good move or a bad move.
This is an oversimplification of his
thesis, but it will suffice for the purpose
of this article.

Griffith analysed a number of games
from draughts books. Whenever an
expert player made a move, Griffith
noted the move and defined the posi-
tion arising after that move as a
‘strong’ position. A position which
would have arisen after an alternative

move was assumed to be less desirable,
and hence termed a ‘weak’ position. He
then tabulated all the possible forward
moves, of which there are 49, and for
each forward move he noted the propor-
tion of occasions in which this move led
to a strong position in each phase of the
game (1st ten moves, 2nd ten, 3rd ten,
4th ten, 5th ten and move 50 onwards).
The first rows of his table are shown
above.

‘When the program came to evaluate a

move it could simply look up the table
entry corresponding to the particular
move and the appropriate phase of the
game. One way of utilizing such a
method would be to employ Michie’s
probabilistic approach described last
month, since this would provide a more
global view of whether a particular path
in the tree was heading in a desirable
direction. .

I must confess that I find Griffith’s
method somewhat curious, but it
appears to work to a certain extent
in draughts, and presumably the same
will be true in other games which (a)
have a fairly restricted move set, and
(b) have a dependence relationship
between the various phases of the game
and the moves themselves. In chess,
for example, the move of the king to-
wards the centre of the board is usually
very undesirable until the end game is
reached, but the game is so complex

that very few rules of this type could
be used for phase-tables, and the num-
ber of possible chess moves is so vast
that the whole approach would be
useless. I would be very interested to
hear from any reader who successfully
applies the phase-table method to a
game playing program.

Monthly tasks

In previous articles I have set a monthly
task to test the readers’ understanding
of particular principles in the program-
ming of computer games. Since this
month’s article heralds a new phase in
my series, in which I shall be concen-
trating on specific games, I will not be
setting any more tasks for the reader.
I hope that some of you will write
successful game playing programs, and
that you will write to me with any
interesting ideas or discoveries.
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CHESS CHAMPIONSHIP

A major attraction at the Third Personal Computer World Show will be the
first ever official World Microcomputer Chess Championship,
held under the auspices of the International Computer Chess Association.
The Championship is open to both commercial and
non-commercial entrants, with a first prize of £500 for the highest-placed
non-commercial contestant.

For further details, write immediately to David Levy,
c/o Personal Computer World, 14 Rathbone Place, London W1P 1DE.

Com

Personal

Show

uter

The Third Personal Computer World Show is at the Cunard International

Hotel, 4 — 6 September.
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At any given time, your hardware is only as useful as
the software you run in it. Our programs let you
realise the full potential of your hardware

Graham-Dorian provides highly detailed and well
documented programs. All pretested on the job. Each so
comprehensive that it takes little time to learn to run a
program — even for someone who’s never operated
a computer before,

Graham-Dorian programs are on-line now working
for us and others around the world. They are ready
to go to work immediately or to be tailored for your
more specific needs. Each package contains a software
program in BAS and INT film form plus a user’s manual
and hard copy SOURCE LISTING.

Programs are compatible with most major computers
using CP/M disk operating systems, and come in
standard 8” or on various mini-floppy disks.

Graham-Dorian stand behind dealers with technical
advice,

Yes, there’s a world of difference in business soft-
ware, Graham-Dorian has more per-package capabilities
and more packages (with new ones added every few
months).

Distributors for Micropro:- Wordstar, Datastar &
Mailmerge. CP/M for Tandy Model I & Il
1GDSS are appointing UK Dealers and European
Distributors. Enquiries and applications invited,
*CBASIC-2 is & trade mark (copyright 1980) of

Compiler Systems, Inc. GDSS are the
European Distributor for CBASIC-2.
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" Nominal Ledger _ Manufacturing

Job Costing
Wholesaler Inventory
Retailer Inventory
Cash Register
Apartment

Purchase Ledger
Sales Ledger
Job Costing
Order Entry &
Invoicing
Payroll
Manufacturing
Inventory

Surveying
Dental

CBASIC-2*
Ask your dealer for a demonstratlon soon.

Graham-Dorian Software Systems

A division of Graham-Dorian Enterprises
& Terodec (Micro Systems) Ltd.
17 The Gallop, Yateley, Camberley, Surrey,
Tel: (0252) 874796/(0344) 51160
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The Sinclair ZX80.

Price breakdown

ZX80 and manual: £69.52 —
g s VAT: £10.43 <\j¥

._ Post and Packing FREE

Please note: many kit makers quote VAT-exclusive prices.

You've seen the reviews...you've heard the excitement..

now make the kit!

This is the ZX80. ‘Personal Computer World' gave it 5
stars for ‘excellent value.' Benchmark tests say it's
faster than all previous personal computers. And the
response from kit enthusiasts has been tremendous.

To help you appreciate its value, the price is

shown above with and without VAT, This is so you
can compare the ZX80 with competitive kits that

don’t appear with inclusive prices.

‘Excellent value’ indeed!

Forjust £79.95 (including VAT and p&p) you
get everything you need to build a personal
computer athome...PCB, with IC sockets for
allICs; case; leads for direct connection to a
cassette recorder and television (black and
white or colour); everything!

Yetthe ZX80 really is a complete, powerful,
full-facility computer, matching or surpassing
other personal computers at severaltimes
the price.

The ZX80 is programmed in BASIC, and you
can use [t to do quite literally anything from
playing chess to managing a business.

The ZX80 is pleasantly straightforward to
assemble, using a fine-tipped soldering iron.
Itimmediately proves whata good job you've
done:connectittoyour TV...link itto an
appropriate power source...and you're
ready to go.

Your ZX80 kit contains...

@ Printed circuit board, with IC sockets for
allICs.

@ Complete components set, including all
ICs-all manufactured by selected world-
leading suppliers.

@®New rugged Sinclair keyboard, touch-
sensitive, wipe-clean.

® Ready-moulded case.

@ Leads and plugs for connection to
domestic TV and cassette recorder.
(Programs can be SAVEd and LOADed
on to a portable cassette recorder.)

@ FREE course in BASIC programming and.
user manual.

Optional extras

® Mains adaptor of 600 mA at 9V DC
nominal unregulated (available
separately —see coupon).

@ Additional memory expansion boards
allowing up to 16K bytes RAM. (Extra
RAM chips also available -see coupon).

*Use a 600 mA at 3 VDC nominal unregulated mains
adaptor. Available fromSinclairifdesire d(see coupon).

The unique and
valuable components of the
Sinclair ZX80.

The Sinclair ZX80 is not just another
personal computer. Quite apart fromits
exceptionally low price, the ZX80 has two
uniquely advanced components: the Sinclair
BASIC interpreter; and the Sinclair teach-
yourself BASIC manual.

The unique Sinclair BASIC interpreter offers
remarkable programming advantages:

@ Unique ‘one-touch’ key word entry: the
ZX80 eliminates a great deal of tiresome
typing. Key words (RUN, PRINT, LIST, ete.)
have their own single-key entry.

@ Unique syntax check. Only lines with correct
syntax are accepted into programs. A cursor
identifies errors immediately. This prevents
entry oflong and complicated programs with
faults only discovered when you try to
run them.

®Excellent string-handling capability - takes
up to 26 string variables of any length. All
strings can undergo all relational tests (e.g.
comparison). The ZX80 also has string input-
to request a line of text when necessary.
Strings do not need to be dimensioned.

@®Up to 26 single dimension arrays.

@ FOR/NEXT loops nested up 26.

@ Variable names of any length.

@ BASIC language also handles full Boolean
arithmetic, conditional expressions, etc.

@ Exceptionally powerful edit facilities, allows
modification of existing program lines.

@ Randomise function, useful forgames and
secret codes, as well as more serious
applications.

@ Timer under program control.

@ PEEK and POKE enable entry of machine
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